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Dover Bay, Sept.b,1915 

with H.P. Cushing and A.B.Hyde 


dan 


~1,~ prfijr ah. jfl 

* * **j 

SJ $4 

black sh* 

w*P s 
ceo 


( 


20 *-25 * 


t. r 
/ ■ 


v 


■ ,u* 


interbe&dod blue and blk. 

sh.vith occasional thin 
flags or lenses of fine 
sandy material. 


at iiickle Piste road* 

about 15 f 


ntxvr-' 

V;v 


. Possible brpak but 

above fS) trolley line* physical evidence very 

' A scant - Ceratiocarid 

\ and rugulose plant* 






Not ovei 
Id ft. 


rugulose p! 

Looks exceedingly like 
upper 25 ft,of Chagrin 


‘.of trolled line 


/ 


Chance f*or break - but, seemingly of no con, 
u .,. • sec."^®nce • 

20-25' Black sh.with striated strep like plants. 


20 


iteS; 


*' Black, blue.green and a few flags - blacksh.is 

dark-gray rather than black am not fissile. 
Has a black strep like plant. Daw no other 
fossils — also no Protosalvinia. 


l sf ■ 

Lak^ 4 or 5 sand flags - rusty, l/2 - 3 in.thick - in 

basal 18 inches# 
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Pages 15 and lurxcn notebook No. £4. 

♦ 



Sept. 9, 1915, with H. P. Cushing and A. E. Hyde. 

At John Goetz house (Felsaneck). Sane section (with beds 

dipping HW. ) as .at uinz’s. Contact well shown at water’! 
edge at west enu of bay and rising east about 5 ft. in 

250 ft. 


Blocks and slabs of a six-inch 
ss. lie at water’s level but 
no corresponding ledge is seen 
in section. May be one of tho 
2-4 in. beds. 


... Black, basal Olmsted ss. 

0 - jjpjg# 

10" -12" Banded sh., dark and green 

2"-4"--rryS. , 

3" -4” 

2” -4'’ 


r '■‘,‘afci/ 1 - 


r i 


SS. 

green shale 
ss. 


Contact Chagrin-olmsted-Lake Erie 


at Goetz *s - lower part of section in detail 

100 yds. east of stairs. 




Ss 


Olmsted 


Chagrin 


/ t r t , 


usual dark gray, or black sh. at base, here 
thin and interbanaed witn greenish 

0-2" ss. 


A 




• - 




~7 


' f 


1 ft. greer. aiiale with intermittent in.fl^ 

j ^ ^ 

1^-3" flag, current formed 




9 about 1 ft. as above but flags fewer 


*See variation 
on opp. page 


L 3"-4" 2 sand layers or series of lenses with ' 

le 0 * 


J * ~ ' " 'shale between 

9" soft greenish or grayish - laminated shale 




R ed s s. x 


. * * 


- 5 <£>. 






- V v v t 


2-3" darker and harder shale 

2 in. flag -reddish icf. Porter Creek) 

irregular nods 
2 ft» 

Large nods 2 1 ft. wide 8 in. thick 

Art 

«h» 

1 in. 

4" 

. ’<* 

6" green clay shale 


J* 


1 in. reddish layer of confluent nods 






4"-6" nodular fine limy ss 
Shale and ? ss. or nods 


Lake 1 ft. 


*2his double layer of sandstone varies as it is followed 

along cliff. f 3ia two layers are thicker and more persistent 
toward wost (beginning 100 yds. east of stairs) ana near 
stairs (50' east of) the two show tender.cv to merge into one 
by elimination of clay parting. At the stairs itself the 
horizon is covered by talus. It is suggested that in the 
covered soace the two layers tiro f’lllv merged and that the 
thick blocks or slabs on'tho shore represent the combined beds. 
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9, 1915, with H. P. Cushing and A. 


Sept 

Contact Chagrin-Clmsted-Lake iirie 
Cliff at house of W. -• Hinz* 
by Prosser in 1913. 1/3 to 3 

house. 

'Drift 


all black.shale, as m 
orfer section. 

hsstirsiSsi.’W"xssse 

SMJ-SlrSS SSr’Wft 

mrd, fossillferous 


34’ (accord 
§&§s£8r). 


'^ast thin fle£ s basal part of 
section at Nussaorfer s house. 

rid black shale 
eaves 


hpwer pr basal 
bed with 2 or 
about 5 in. = 
section. Con 
but rare. 

ss. Isminose 
park and green banded shale 

Current folined ss. 


X* Dax^k and green bands 


Ulrich notebook Ho. 24 
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Pago 17, 


Ulrich notebook !To. ?A* 




Sept* 11, 1915* At Bedford, Ohio, in linkers Greek 
with H- P. Cue nine* 


Hot conodonts and ostracoda from extreme top of Cleveland 
(uppermost 1 inch) and Protosalvinia 1 ft. higher - latter 
extend up sone distance in Bedford - observed them up 10 ft. 
or more above base. Cushing took all of the? Bedford fossils 
worth while. ;/ith lower water hiany night have boon procured 


Made 3 photos of Chagrin-Cleveland contact 


Ho. 1 (-^ sec. l/l6 at 6 ft.) 




of new film 


shows offset in baso of 5 inches, and 

slight anticlinal upturn of - Chagrin 

layers beneath same. Hob* 2 and 3 (dujJlicates f r second and 

1 second -l/l6 at 6 ft.). Pacts in case are peculiar and 
hard to explain: — 1 


E 


.. M **»* >•*••** 1 * ' 

* V 


Probably reworked Chearin 
Chagrir. Green slii-7 Cleveland Black shale 


w 




-■' &V **" *■ .-vr .«■> 

/ >I ,J ■'a**’ *"— 


.mi:. 




y 




Chrgrar- - B®mr 20-25 ft. 
Almost entirely" of green shale 
Flags very thin ana very in* 
conspicuous. J 




)eposited in part under thin 
overhanging Chagrin ledge. 


Or all three parts of this 
Chagrin material may liave 
been deposited after beginning 
of Cleveland deposition. 


Chagrin material 
washed in after 


beginning of 
Cleveland tine. 




ConSct-^#* 5 ^- 


/.Bout 75 ft.- 




V. v 

... bnwr. ■ ■■'. 

Aft J 

w «•.* - 


Chagrin - top siirfece wife a£ w oia 6r offee t. 2 ^ dossils rar 

-—-Stream level Sossils x Reddish, san<^ 


ibesilB r 


> Fossils practically confined to upper 5 ft. of 

sE.'as.NS* • • 


SJPmte? «rSd «?h 


C V A crowaect wirn 

be lnr.1? ^ 9 of sped on seeus to 

out mny # rare u forns? co ^ ec ting, however, may bring 

f; . _ .1 J \ 
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Page 23, Ulrich notebook Ho. 24. 

Slate Cut, Ohio, Sapt , Monday, 13, 1915. With Cushing. 

Mery warm! 


i 




..gscs*^ ■ " ■■■-• 



:i "f. | . 1 gfc - 

~. 


Prout Is. 
'1 inches exposed. 



H.R. 


*4*^ I ITT 8 ? ■ 




r **a»^ 




The Huron here is black, Jiard. and very fissile, mak 
it difficult to procure fresn surfaces showing the cono< 
which it contains. Brought about a dozen specimens. 

The Prout Is. is a crystalline rock, apparently 
dolomitic, with corals and crinoidal remains. The corals 
comprise, so far as observed, Zaphrsntis cf. gigantea 
(3 inches in diameter and 1 ft. long) Z. cf. prolifica, 
Heliophllum Halli, Favosites with cells 1/33 to 1/16 inch. 

Upper part of rock usually in "spalls" as though ex¬ 
posed" to weather. In one place across (on south siae ox; 
track it is solid to the top. Generally, however, 4 or 5 
inches at top appear as "shaly." 

ww » » • _ __ 


The 







n 


s 


extreme top is smooth or but 
slightly uneven, and replaced by 
marcasibe to a depth of 1/8 to 1 
! The upper inch contains occasional green 
spots. Corals sometimes project slightly above general 
level of surface. 

The contact, as intimated, is a sharp but^ even line, 
with no trace of conglomerate or soil. The black shale 
begins at once in typical character and, - under cover 
beyond the oxydafcion of the marcasite, - adheres firmly to 
the limestone floor. 


Beached Milan about noon. Examined good exposure of 
lower member Ohio shale along west bank Huron river, 
beginning about 100 yds. above bridges- Exposure fairly 
well reported by Px*osser except that the beds dip more 
gently at upper end than suggested by him. 




Possible ooundarjCf, ^ 

(b e t we on Bur on 
and 01mste&>-~ 
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ij'wvn..,,, 








o 0 


Siver 
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Page 19, Ulrich notebook No* 24. 

Sept. 12, 1915. 

Pacts bearing on Chagrin-Ohio shale problem observed in 
passing westward from Bedford to Beach Park, Ohio. 

(1) There is a definite though often inconspicuous con¬ 
tact between the top of the unquestionable Chagrin and what 
ever rests on it throughout the distance of its exposure. 

(2) At Bedford the interval between the top of the Chagrin 
and the base of the Bedford is about 20* or 24 1 and consists 
practically wholly in its unweathered condition of hard, 
slaty, though not decidedly fissile black shale, evidently 
representing the upper half or more of the typical Cleveland 
In Doan brook the Cleveland has increased to 40* or more. 

The upper 20-25 ft. represents the shale found at Bedford. 
Beneath this come some 8 or 10 ft. with green (and olack 
shale?) interbedded, and including several ss» flags. Under 
this come 10-12 ft. black fissile shale to top of Chagrin. 
These two places are on east side of Cuyahoga Diver. 

West of the Cuyahoga the interval between the Chagrin 

and the Bedford increases continuously. 

In Big Creek, 1 m. west of Brooklyn, the interval has 
increased by underlap addition of at least 40 ft. more of 
intercalated basal beds. 

On Bocky Diver, 1 or 2 m. S. of Kamrns bridge over 70 
ft. have been added making the total of Cleveland -f- Olmsted 

here 110 ft. or so. 

Farther west at Dover Bay, Fagle Cliff, Avon Point jl 
and Beach Park, though full thickness could not be determined,! 
it is evident that still other beds are added to the base j 
from point to point. The total may have risen to 150 or 

200 ft. ^ ® 

(3) On the east side of the Cuyahoga and goind west Irom 

Bedford, greenish shale with S3, flag© are first added to the 

Cleveland as developed in the section at Bedford. These 

greenish sh. and ss. are observed in Doan brook 20-30 ft. 

beneath top. See §2. Similar beds holding the same or a 

little lower position are still recognizable in Big Creek 

but west of this area their place i3 occupied by rather soft 

black shale. , 

Under this upusr greenish zone comes_black shale wnich 
increases ranidly in Big Creek - o ft. go 2 o it. in about 1 
mile. One or 2 flags are present in this but they are no 

east of the Cuyahoga some irregularity or unevenness of ^op 
of Chagrin is indicated 

Chagrin brook {• / Big creek 

(See sketches on reverse.) 



































Page 21, Ulrich notebook No. 24. 


Sketches illustrating deductions on p. 19 . 

Sept. 12, 1915, 






At— 

Bedford 


Doan Brook 

Typical Cleveland shale^r 
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contact grows more and more inconspictious 
westward. Both receive sand from same source 
and the Ohio got little of its sand from 
erosion of Chagrin. 


sh 


or® 


m 












s>: - > 


^ - ■- _ , *»*««» 

;robaole condition in vicinity (to southeast) 

of Huron river at Milan. 




Berea escarpment 
Berea 
-Bedford 
Cleveland 
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, uirich notebook Ho. 24. ’* 
Sept. 10, 1915. 

Beech Parle, 0. Section made by T^ydo. 



£t 1 SS« 



r * —'• 

mrr • w -***rr~ 

■ISW.105-.; 1 ? 1 

^- 1 


afcale above Ub 6" es 


<s 


_ >p _ 


—. •.'... -f y.i 

^ _ __ 

'nods and rich ss. as in Porter Creek & Goetz’s 

x t® break lies from 27 to 29 inches beneath the lower of 
two layers of sandstone, each 2-5 incaes thick and less than 
a foot apart. 

at Coetz*s tly quit ® as 1311021 sandstone here in the Chagrin as 




/ 1 «„.* Contac ' t raarlred by a thin but varying thickness of easily 
decomposing clay snale carrying minute globules of pvrite. ‘ 

thnhSh +?^S, Ct cut ! und ? r lying Chagrin sedimentation planes 
throu^i tnickness of an inch or so in distance of 4 to 6 ft. 

lens e s \e r e°Inri W t w «^5J li teri 2 n l /as tested. Sandstone 
lenses here ana there beneath contact may accentuate the 

snsi-sia 5i&°gsihb5si sn ^ffcSsiisgoSr 0801 **" 
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Page 11, Ulrich notebook No. 24 
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Page 11, Ulrich notebook Ho. 24. 

Sept. 0, 1915, with A. P. Cushing and A. 3. Hyde. 

Calioon Creek - nile west of stop 25 on traction line. 

Black shale with ceratiocar.id and usual rognlose surfaced plant remains. 
Greenish initial deposit. 


Current marked bed. 


Under 

trolley 

trussle. 


C 


645 


I c 




12 ’ 


about 20 


»»■« V - x 






P.athor harder and more fissile and mainly black shale 
usually without flags. 


15 


Oh 


> 


C 

! 

> 




Ordinary but rather soft grayish black shale, fissile| 
interbeddefi with nearly equal thicknesses of blue 
gray shale. 1 or 2 thin flags at top and locally 
at two lower horizons. Htraplike plants with nearly] 
smooth surface, jcugulosities faint and long lines 
indistinct. 




i ; 






Og 1 


Of 10* 




Oe 




Oc 


1 


V- 


Od 9 • c 

'r i. 


J ■ 


Urey ftnd black shale , ra ther soft, the gray checking 
under weather with 2 ft. at top containing current 
narked flags. 10-ft. bed overlying is the same 
lithologically as 9-ft. bed. 




Gray and black shale, rather soft, the gray checking 
turner weather with 2 ft. at top containing current 
narked flags. 10-ft. bed overlying is the same 
lithologically as 9-ft. bed. 

- , i fH iS ■ ' T - 

I > M Ak • 

Ceratlocarid. 


Ob 10* 


Oa 


' > 


Cerntiocarid. 


/ ,• e 


' *■ 




1* 


f * • 


’ W:, 


(OVER) 

















2-4 ft 




Od 

Oc 

Ob 


Oa Olmsted 


Oc Chagrin 10 


Cb 


Ca 



gray blue fissile 




/ 


s. 


black shale 


wagon 



f 


roni 


K 


\ 


9' 5" blue sh. slightly fissiloaud more clayey than above but less 
than below, with 2 or 3 thin flags, 2-in. flag 3 ft. above 

u 0 • 


8" blub sh. base of Olnnted-. 

soft blue and dark slmlo with 5 
or 6 or more 1-3” flags and rusty 
nods, between the flags. 

dark sh. 




7* 


t 


Lake Erie 3V 
573 




■ ' ■ 


8” dark clayey shale with sharply 
striated plant straps 

mainly soft blue clay shale 


1’ black bands alternating with green, 
each 2-3 in. thick. 

2* dark sh. 


All the Chagrin dark 
1 "black**) shales are 

TthS 1 85SIt tlJ<m 11,089 


e oimstea. EXppsed 
e creek beds, Their 

top surfaces soon check. 


?n 


'These correspond, to, the 
best brick shale along 
Big Creek. 


645 

573 

72 


72’ r diff. in altitude 

87’ - estimated and measured thickness of beds 
passed over in going from lake shore to 
Hickle Plate R.R. track, 
fop of Cleveland to 740 ft. contour 
3 wiles south of Hickle Plate II.I;. 
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Page 12, Ulrich notebook No. 24* 

In Porter Creek -?r mile west of Gaboon Creek 
tho lower beds of the Olmsted (,0a to Oh, in¬ 
clusive) contain less flags than in the Cahoon 
section, ^io proportion of dark and black shale 
to the gray also is greater, *he Chagrin, whose 
top lies about 18-20 ft. above the lake, on the 
contrary has rather more and thicker flags and 
particularly of irregularly shaped rusty nods; 
also a foot or two beneath the top a worm bored 
fine earthy red ss. 1 in. _ thick, beneath which 
1 ft. or so the irregularly shaped, nodose to 
finger shaped nods fire very abundant. r ^he con- 
Contact in "^.tact between the Olmsted and the Chagrin in 

places cuts out the top sandstone. 'Ihe 
\ latter seems to bo tho sane layer that is 
beneath the contact in the nearby Cahoon 
/ Creek. 


places cut 
out the top 
sandstone 
flag of the 
Chagrin. 


J 


Black 01nsted 






































Olmsted member. 


'4 17)119 above railroad bridge <pn Big Creek; 
1 l/3 miles of South Brooklyn, Clovolmd 
With Cushing, Sept.2,19?.5. 


•ift 

About 12• Kard.blocky,fissile bl.sh. 

-,r>- * 

Bather soft bl.sh. 


typical 

Cleveland 


A 

About 12 f 


ss* l"-3» 


J 


2* greenish to black sh. 
es. l"-« r 5" 

5 t « 6* Mostly greenish sh• intorbedeled with 

ale.to d 1#seams,both rather soft. 


K2v;,;. 


Bather soft bl.sh. 


About 20* 


■ ss. flag. 

Bl.sh., not very li&rd 

5* 2 " wi * h rlg^Js and ceraticarids 

ana conoaonts #• 


] lA v- *<"•; 


Chagrin 


Big Creek level 


* Collected and nailed in unlabeled material pro¬ 
cured here from tlie basal bed of Olmsted. 
































r ' 


1 




P * 
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I 


- -— -TTz* 
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/■ 


In Big Creek 
30—40 M 


Under foot bridge 1 mi.W* of main 
bridge in Brooklyn. 


6” 


2" 




4" 

about 3 ft. 

0-l« 
about 22" 


3lack sh. 

Alternating green 
and black sh. 

black sh. 
greenish sh. 

black sh. 
green sh. 

black sh. 

2” ss-and green sh. 

s&.as below - slialy flags 8-9” 
green soft sh. 

blaxk more or less fissle sh 




s '.•;••••• -. •• 
^ ;. r . 

soft green sh. 


Vc« -V - • 4 . 


fine ss.,dark-gray 




black sh. 


This interval expands 
in 1 mi.SW* to o' 2** 


<! ( k 








12-15 ft .more or less ss.and sssh. 

upper part sandy plates 
fewer than in middle and basal 
thirds. At brickworks -J* mi.E. 
of bridge and in cuts E.of that 
ss.layers are more prominent than 








J 


"/.V- 






\ 


under bridge 


v 


/ 


8 or 10 ft. almost wholly of 

soft blue sh. chieflv in 
brickworks. 


25-35 ft .mostly soft blue sh. 
in brickworks and bluff along 
creek. Concretions abundant. 


4- mi.up stream these beds are 
Beautifully shown in bluffs. The 

whole becomes more sandy in this 
direction and apparently thicker, 
\ sand layers (some of them bluish 
and calc.inside,brown outside) 

\ being prominent, and in part pre¬ 
dominant rock through thickness 
of 25 feet beneath base of Cleve¬ 
land . 


numerous conodonts,ceratiocarids 
(cf.klumulites of Whitf.),and many re¬ 
mains of plants. Apparently a shallow lagoon-like depression in which 
surface regolitli ana new bl.sh.deposit is mixed and fused. 

Valley of | 5* 2” from contact to first ss. (see note above) 

. Big Creek. 

_ 

Contact between Cleveland and Chagrin is abrupt and nearly even line that is difficult 
to see in clightly weathered cut or bluff. On close insj^ection the line is sharply traceable 
with slight to 2 inch undulations. The depressions are filled with granular dark-gray 
material - some grains appear to be of rounded quartz, others and perhaps majority are of 
minute golbules of pyrite. Just above top line of shallow depressions the sh.is ? the usual 
fine-grained black or very dPark-gray type comonlv spoken of as black shale. 

oa ? e con ^ act shows m similar manner in bluffs along creek above bridge to second wagon 
bridge, thence up creek to -> mi a above wagon br. which i 3 on U.-Y/.road 1-4 mi.W.of S. Brooklyn 
where contact is at water level. * _ , 

At last place .centact. plane, sinks some 6-lOinches and is fused in a single layer,which 

e specimen).The 6-10 inch 


w t V Y ^ w x v cl « wctiiCi Lcvoi. 

* 0 last place ^contact plane sinks some 6-10inches ___ „ _ 

dpnfSfabove,the contact an uneven plane(see specimen) 
depression is filled with somewhat granular 2)1.sh. cont? * * 


lining many small flakes of mica, 







































I- 1 * 


.1 


- -jr m _ 


'M 


$ 


Ksrna bridge over Rocky River* 
Sept*4, 19lb* 


'fiadod3ms — 


Soft weathered, blade and 
gray-green sh*;to top of 
bridge about S3 ft# 


Black sh# medium hiird 
About 38* 


Chagrin 
.about 37* 


Rocky River 


-»****», 


T* 


ast bluff Rocky River,just below wagon road bridge 
1 nile SW. of harms# 


xt~ 


All bl.sh#,rather soft but yet more or 
less decidedly fiseil© 


6* v ?5* 


;i 


V S \ V >. ' 


(rr&v and dark to bl#fissile sh. ss.lens at 

top. 


; 2* Gray fissile sh* - thin ss.lens at top. 

2 M -3” black sh. Olnoted 

At ss.laminose.- fine- A*—s»- 

^ grained. 

Soft kne&dv gray-green sh. Chagrin 




Rocky ^ „ ss.and greenish sh. 

River 

Contact represented by a thin(0-l/3 in.) sean of 
rather rusty clay followed a*c once by 2'-3“ of black fis¬ 
sile sh. or by intervening b inch or so of bluish shale* 
This is the same boundary observed in Big Creek and. Doan 
BrooTT" sections* 




- 





























































Small creek 1 mi.east of Dover Bay, outcroo in v;est bank just 
IT. of IT.Y.C.and St.l.H.R. 


Chagrin 


§*- 


hr. 

14» "h / \ 

4 f ' eray fissile sh.,1 layer sandy and somewhat fissile and 1* thick, 

lb inches above base. 


6 ,f v Black shale 


# 2 " 




Grayish greenish blue sh. y $ore or less fipsile with 4 to 6 thin 
sandy iayors m upper 2/o, the latter fissile and scarcely a 
sandstone, one layer about midheight reaches 3 in. in thickness. 


2V 1 ft. mostly -olaty and partly fissile sandy sh.and ss. Bluish fresh. 

t 1 ft. slaty bl.sh. with conodonts,ceraticarids,and plant remains,all 

rather rare..1 rotosalvinia of small size,exceedingly abundant, 
nothing of kind observed in underlying Chagrin. Lower 2 in. or so 
of bed not so black as remainder. 

•> v*. 

~. & 

3* Soft ,unctuous,green to dark-gray shale,nearIv 1 ft. at top,beneath 

which sandy layers occur frequently in similar shale. 


Contact in exposure shows a rusty,unlaninated seam l/32 to l/4 inch thick. 


Lake shore 573 




Farther up creek to crossing of main (Korth ridge) road - a mile more from lake - 

higher beds are seen in bank of creek and in excavation on roadside to east and west of 
culvert. r/ „ 

oad f*^ # 


15 ft. 


abundant 

Protosalvinia. 


Here somethin* like 15 nV* 15 ’ Blui ? h „ Bh * in creak ^* of ridge road. 

of rather soft,moderately fissile 
very dark or black shale, the base of 

which can hardly be more than 15 ft. - and. may be less - above the top of preceding 
section of basal Omsted section. 'Tiis shale contains ceratiocarid, few conodonts, and 
plant remains, these were not found in place but seem to have come from the lower part 
which may have been loss fissile than the main part of bed. The ceratiocarid however 
also occurs in the upper foot of the black shale near the transition into the overlying 
gray shale• 

The black is overlain by about 6 ft. (all exposed) of gray shale rather soft yet fis¬ 
sile sh. The layers and flakes when thrown out in excavation weather white when the fresh 

a P^ fusty where tho older partings are concerned. The material does not 
meit down like uhe simulating but really much more clayey Chagrin; and it contains^ 










































Page 13, Ulrich notebook No. 24 

Stop 55 on fraction line. 

Sept. 9, 1915, with H. P. Cushion and A. 2. Updo. 

Sa^ie Cliff, near its eastern extremity. In short ravine 
beside W. E. liussdorfer’s house. 


About 40 ft. 
cliff. 


t 


t ' • f- v 

' ; 

t ' 

j a. 








Lake level 


Mostly black medium hard, fissile shale 
with some beds of a foot or less that 
are softer and light to dark gray in 
color. All of this section is Olmsted. 
Flags of S3, are practically and probably 
sholly lacking above the one at top of 
green bands at base of cliff. The latter 
may correspond to Ob of the Cahoon Creek 
section, while the remainder to top of 
cliff is precisely like Ob and higher beds 
as developed in the Porter Creek section, 
except that flags are now entirely^absent. 

Plant fragments of the kind seen in Oh of Cahoon 
Creek section. 

. Lake level 


, —X.—f... • T" • * ' ! «• 'f - 

2 * 5" 










-vyi- 1 '—/j 

1 - 2 " 




flag 




May correspond to Og of Cahoon Creek section 
’?> but it seems more likely to represent Ob or 


0d. 


-2" greenish shale X, X Composition somewhat variable but 

V V~ _-- __ •_ + 


3" 




V 


/ 


1-2" black sh. 
greenish ss.. and black seam 


essentially as in detailed section (see 




. 




1 ft. soca dark shale 


EC-' 








Lake” 

Nv. 
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" ; ‘ ft -w.: : ~ 
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Contact of Cleveland "black sh* on greonish-gray 
soft Chagrin - in 3>oan Brook,Cle5reland f C. f Sept*l 
^ 1915# 


^CDfcc* 

a O HjO 1 
' P CD P 
ct CD 0^ 

cf* 

M ct 
OO d 
J H>0 
M M 
UlC*J M 
d CD 
d> CD^4 

ct 0 

* P 1— 1 

M H* 

P a ^ 

O 4 ^® 

O 

<3 tcicjp 
® & * 
.PS 

D*H* 

P © fi 
O H 

q 3 E3 

M • 

O c*0 
►Hj *d M 

ct ct ct 

M K J 
M r-> ^ 

® H* M 

P tfl 

o 

M ZD © 

© © M 
<* P^ 
®9o 

M © W 

§ O ^ 
P* »-b© 

1 

Jr h* 
h* a h* 
O 0 P 
d* I 
^ P' 
mp ® 

B i2^ 

gg 2 

ct 

H 

O © M 
M 

$ O O* 




P 


cr’Hjct £p 
© P MO 
H)P O 
O P P © 
d S3—■ <4 
<J> • M H* 
M P« 
O tdct © 

o p p*p 
3 w o o 
M © M © 
O 03 

ocs 

t* M O 
ct O M* 
o ct— 

P* p 
CT 4 M M 
p GO P 
m ct d 
©do© 
‘d P 
o f d o d 4 

Hs CD «J 
d © O 
M CT* 

O CJ M © 

3 pv; o 

ro HP <4 
ct OC^ © 
P> 

M H-OD 
3504P 
r 4 © ct 

© 3 © 


^rj H'O H) 

O '3 M O 
M O M 
M P C5 © 

P* P d <1 
p. © © 
O' CM 

mJTP p 
p p ec p 
© d p 

ZD p.K 
ct CD P 4 ^ 
Q d P p 4 
P M H* 
© ctQ O 

* t* ^ 

p ^ 
p M‘d 
ct P 
CO p* CQ 
03 


dHj® O 
HO^ p 
P d p ct 

O 3 M p 
©P <4 O 
BctO ct 
M O 

O^o P <J 
© P M ® 
P* d 

P d <s 


o P P 
OKO* 

P P © © 
ctpj rjs m 
P ^ M 

©don, 

ctMH* Jd 

• £t n <* 

h d Ct 

d 3 p 
M© pj 
ct p 

® o' H 

* d P 

© ct 
M 


OOP 
HP p 

MM> M 

O O 
3 d ct 
M ©i p 

d3 B 

co 


P d p 

© 

ct i -j 

© i — 1 

P © p 
MP O 

© h© 
o © 

p« 

H* ctO' 
w d 
ctet 
MO 
P^ Pi 
H* 

O o M 


o w 

© 

P 

►dd 

d^d 

© 

© 

M 

P 



cdp 

03d 

o' 

o 

o«<j 

M 

"<l 

d 

ct© 

H>P 

ctO^ 

P 

ct 

ct 

op 

• 

o 


BP 

•-btd 

ct 

o 

1 


b + '4 


O 

►>> 


DD O 

o © 


ro 

* 

W o 
tbp d 
Po d 
ctd P-- 03 

O j H) 
© ct M ct 
P»M p • 
\x. H)C O / 

/ 

Q * M 


© |d 
o © 


























































































> rc,<. 

-t ~/b >r ■*/ ** - 

3 d'V 

""jir.V t $Z? 4 Z?-U‘^P*d * ' 


■ I 


/ l*vr 

It^. t Uy^/jJ^_ t f ». | V< < r mv • I :/> 

{r -jfi j£p 


J*A- 


cj^u> 


4 -3/A 


h* ^T^/ tn^ 




w* 

n,At» ^r jj v 


..... • ? .--• /* - *«. if- 



*Aaj lw- 


'/frJjL <4* j 


2>*4.^. 4 5* a* 


a 


' . ., ,yw ^ 4 

t£z?‘ 


■t^DrrX. <n/"£txt* JJ l~ -fj*/'. 


*»> 



Wj> £r^*~ >- <#v . v*Uw 

^ 'W', *^c> ~V,J ^ d** 

• c TEnr " ^Sjv. 


*: 


.<> 


X 


f*“ 


<*A«.. 


nfK 


/&*.•>. - ts^4L 

:^rrM 


■AUaj v*J 



f 3£§^ r^r 

4.»- 


£**., . TA* » •. *»3 rT? ^ 




7? "-< ~-«L - /^u. ' 

cj 

4j2> - • - 1 ''*^*-» 






ZJ 






> 


* » 

■ C^c+S <^>U**U, z^t- •* 

tL*>-^tX e <’"tA>~<*--Aj^ *"*'* ^' ^ ^ J-*'U f-v\ 

jjCuUt x ^ S iu^/"""' *r . 0 u- , w^^*‘ '“-6..4'.. , <, 

^•..w., t * ^9 *Aa* 4A 'fc*.i*~jU»£d j ft t **U 

^.,a, w . fL >tu~A^ H*^ ”-'* -2*?-^ 
^-k, ,.„, ^jzu:u - **~r i *~ ^/ , - v 4 ^ f 

»^V /--r ^ - 7 h: j " 

U.! / / JU>* JW*Jtv«Arf ^ 7 ^ ' V 

? /r** ' ^Hz C^C lL 

^ f7 -"■" ,< J 7^- 


.,. «t 


^ ^0 /^*^t* * /. 4/Ciw/< , 






U^ujir ^vv^<A 


^ ^'i / * 


~it 7J } 


lA ■• - & <t° &’>*>' 4rv^/^A Wk^L ^1 s^_ /T- W'yt^'L t f*V Hf. J 

fo-r~a.^ c.^-/ - ^ . 

& J~ *tv. -4*.«./ ^ju .#<►»»- ■_ ^r* ~ /<? a ^ J# ^ f-d'OrtA.’# 

y '. * > y . ‘ i ' ,/ - sL^, L 






.-fc 4 u- .. 



, -— / y 

O^b'-' <- a..4 «*•/ jJUM.* 

•S^'"> i-V V -A. * : ' 1 / Vv*^, t4L 

^ *.■' *«^W r, [ ^ ■ 

( f'-w/' *5. (s**- w^s; 

v -' 


•-rw- * ! >'^>. ^*^w* **-v " 

' ^v> Y 4, ^ « 




MHM 


£*>■<' A /i ; 



't,' fc , ’. $J/r*~+\, Bi f(_ ( •- » ^ i“ f>, 

... ' ' f ’»Wv4' 

a '-^ ; s 

U*u. 4 ■ •'*. * ! l Vy,/ 



j fitt-YCZ-,. *-trff“ ^-4..A./. - 


•■’T 


% 

! ! 


4 


UU. . 

_ :t , , *■'- o. i ■» j ( * 






5 4^, / 




v-T 1 2-1 1 


°0 


t;:. 


MVWV 4 «A^.» *uit+A+JJLi4 ^ "*p : :? • ■ x-;^‘ 

3 0 "''• ’-C. * *$r/, 


—'4; 


/Un~~ s - yi~ t-L.-.i, uu> 






• > <S 6' 

{M*. 


L £b/i. *+f'*^ 1 t,-J. , ,' j, 

^V-€ —' *~ r — A r 6W '~" ^ 

r*Tn'*frr«^'" hi ^~l<ri 8 Ri~'l l . 1 - J . -. 


/ir U 














A 


wtnjfc^U, k 

v j 1 0 


l 


\ 






/• 







>*! .’I* 


- 


I 




























































































#' * * ♦ * • 




r-H 

_U_ - ’- - Sl 


• * # 

r ! 

' 


-r ■'■•.■— ;■—■ • 





l 


4 $4* I %i ' 

; | # 4U* / ak 


^3^ 

... y 


'1 


jy 

V 



/JuiLr 3 


'.skifci. 


r{ A?# *-Ay ^ J KK > ^ -w^ r ^/| 

y / vvt„ ^ € ia/ ^ Ar< 


.*« 


5 

j * 




■‘ &.•’> / .'?• #Vt- ' / 0 t 





t 1 


i6 --r—- 


(5.// ft# 

“ ■“ J *Y ‘" - W>v 4^C» Ls * ‘ »**j Jr*'*'* ^ 


i 




#► 

‘ ■ ' -,o 


» X W r <W * ^ /*--*• ^ U ^ ^ ^ ‘ 

> h~’ : t **; ■ '*“ '* A “* ^ ‘ O.L~*U 

^ -i‘i . *• l-LM*. NA.»..*-VwMC - r ^-* t 


r ^ 


‘S^J'T <1* -Vvtfr^y '*£♦• * 


tA%s^*- w * 


] ♦ 

vX< ¥• ^ /. X l * 


% » 




, 4 *~W^ 2- - 5* -{ '^ V * 

j i-UL V - *) , *~**‘ i ^* 

tt. «*^'*»>~^ i>r. ..) •■^ij-i-o’V-k^ '■*■'- f 

3PL_Ll .../ ’ V/ </ 


t A ^ "M- 










































































If, 


O' 


Vi 


I 




I- 


J(y J 


Av*v«^i- , y w»-/ 'i^tv^A^. /ifaj^, C- / r /*? 


QU*U*<i 




-- - - 


~T - - 


- v *■ — ^ *■ ■ 


/ >Vu 


5^ 4* / 7 /* 
?- c* 1 5h > ^ N Vu 


Lhuy 


fa, 


r+' * 


LA-^ 


4/ f j 1 y. -.C X«~‘~*~-'^ / 4~*&/a, */*+ f' i/Cw£ 

^^KEL^/A >^cJ~o ' *-4~u ■ 7 

/X( .i>> 1 j/.,/ ^ # „ 

r*u>r* +M 


V ■ 

4*a." 


• » . 

' *• - 


^ t « <> «,.*. 4 v y --- < • . w »—v 

-tjUsp^ft^+S&U t 4k-l£X ‘V**-'L., *" 

■>!.. . ,Xi </ y* m«Av 4?^** ^v7vfe—o» . ,, ,£>, 1 

>-■>*!,,ir.'-SfUC r±~OC.J~~*» “<t5 '7 , *^t“ ' T^'h*. 

/$ ± jJUX% jfrC^A. 6/-S‘/% twt£ t+*viU~f* t Gb n+ZZi+jm A ^ ^cUU. )<Uh^ 








" '^ SS s7^ rY Jf 

' *j,'. - r ; _ ja*u, *w, /k: ^ a 

____X^ V ^ ^ WXw p^Jjf ^ **U / 1 ' ^ ' 

Cfr^icwf' va*v t '7 J / try>A \A. U^tr^-a f~S*&£jYj **Aa- 4****+C*£Yi A *'*-»»•- '^\ ” W 


/- 


— 1 /•<«-*.. 


^/3. 




'rl’i «*^ 4^ iAAyLtAAA ,«4j fw» n^ 

v ^^24-^ ^ 4.4 ^/j r 7 *****+^1, w«. 6/, 


-- -, •« **nr£ W<4*.) 4 . 4 > J 

71-v/Ev^ *i *>-•/(. ^ f w—. A *W : -<* »*' ' T - ^- ^<-_ 

^UjC. L, /„ a*. - ^ ” ~~ *-r-••-•'••''« - »•■- 

' ' ^ r* WH^-f ^ _;p' ’■ ^',£ 


• r K.#'/.« A.* ^U. j fK-0 4 « ^ 0 ’ 'by-Xy /4a^ PTT' 7 ^" 7 J/C*. Il> ^ 

^U ,> bl*+JLr 17 ‘ Msf ^ ^ 


X 


1^ 


PlF* i«r 






*W'-* 


4*«’" uiy-^ — 


'b-tt... 


*J. » /,_ w** *\,<A 

r 


‘y. rr+f. if \ f ‘ f 


.ALL 

VLa. Lfy/f A ^U.v,(.A 

Ctf-o^A»..>. >« » (S' lA*i!-/ti-, 

v^vv-i-^ O"'- - #t„ <*■ w y^i+%* <v^* f jl "** 

tA* W^V-»4 4-fi^ 7 ^ 1 r ^^Attr 

f< t+. 4 f<t*v4 l« 1 /,a, I* 7 *0 ^A*-. 

f k /^A '* yVcK^.. i^.., u^>-- r^.«- 


AV 


■+*-\s~, A»w«n 


1^» X 




•^VVA/^ 


. ? 

7^. J{rip^. to <rtH*Xk , t i*-( a4 1 ^ Aj *J & '.* *1 f^4. 

j * / ^v4 4a.4». yk ► i< • ^ /7 a yV u^y> t s»t/t •*> ■«' '/ ■> >■...«. - »••*•- / 

^ OATt -IA^Ua. "Ck- i 

/u^u\t- rUtvu t, 

*7»U.J. f (’lirwr** lU^, SU.JA *+-*<...£ ' 

y* ^ ftrtfa 


LA^r < 


r - " ^>* r'- • • r "*I 

£AjsJ* t-4. “i ,jt„ 

.*-r^*..J. r V%4 


T~ 


3 


i 










































m 












->V- , 


I t \ 




"^2 *t hk*» * 

v.4*; 

j r ' 

-s-—' : - 


% 


' - >V‘v 




rj ft\ | ~~ I I 

* ' K ‘X <»V^|4 Ti- * rJ 


<2& 

<& # ■ 

vi ^i t-A ■ £ > 

fA* 7 -uLt<j 

d*k?**£ *Af~**^ 

"X 


\P~~As*Jk £ 4-tteJC » WV^ 

s'^iwi jt-Lf- Gj/i rr rf jh~^" 




(S) . . , , , 4tec«, —v «-w4; 

<U-w,. ; r^ ? Lv* f**>J*A+ £r~r~**r <*' A >/ 


/V ^ Tyyj/^ 




J? •> 

~X r '. -v- 

I • • , > 


le 


/ 1 ■~ 1 * 

. v . % N 

Li* 


qo 

ra" - i ?o 


0|t ^*li ^ 


bh*.i 




V, 


- L*r<trvA^A - <W' <a ■** tA^.^u. 

••*■ A. vi-k.v, le\X£ ♦^Vv.«4«_fC, ^*A\ . 

~&&>~‘-A. / -t-t — v —k. r *- * 


4w +^♦.*,'0 *• /Tu.- if^Lt^K^L s&*M- w» &t*\'yh &*-*■] 

~ U Cs— r- 2^*- 7 - 

'T*« * i (r<^ft. f 4/;. 


X 


o^r ru *^)/ 'v “ ^ ^ - *•*- , 


•H^ 


.*57=3 























































if* t V^' 




1 




n ! 4 j ' K ty j l — I- tuU 


I 



* * • 










c-t~ 




; w » *-l 


C 0.b-V~<y^\< 


W . : "'#-w 

s£yi/» | *5 /;; £ - ^T ^ <f°.C^JL , : \ 
1 <C • W*d" ,j -f/rvV i 3 *u bo^ A • '”■ ^ ’ 


vi ■>:■ 

r» \ i . < 

! -~ * 



V;3" 




Av' 






^ir AH~ ''WA^S^s! 


V 1 


I 


• ».. 









■S* »/ 

*■*^7 





l '„. v ,.vj 

? , A- 

Vsy, 

$&S< 


at-y/r 


0<* 

6 c 
Ct> 

Oa P**»*iL£. 

Ct 


f f) g' 


7't/ r 7* w ^ a - 



. i. ►v 3 i/x«t 

£*' 



5/ 7: 


jV%£^;' 

/fr , ** 


r^t 

A ^ A, 

\H 'V- - 

> "■ k 

;(0i '^ ■■/ 

\£) ^ ^ ♦ '-'’ ‘ 


*Xn»4 

*'■*'**£ ij£< * 4* (d^V 1 , 



v^Au4^ d%H.u. 

“ -*1,^0 'X* 

. ^-<4 x 

J >4, ^ 


\ •!-• - ^ i 
\' 


X 




~b 


- vt * 4 e 



■»»» i / 




> • 

ia 


t . ^/Sc 

V f ^ C 

■ i , L r 4, ’ 3 ‘ £ri XX *< 3 ‘^ ~»i 

ix >< N 

S s t A 

I 







Vt 



7 ^ S’ d^, W id&MjU. 

?7 t CdA*vi*&/.r *>»*#l4*>saa4<. u>| / 4mU 

^Aa, *+< r •'*%*.«. w 4 , ' w ^ jvr***- ^ uj^ wtr-x- 

1 i? , V"« (V«. #f /K . "’X ♦ K - 

ft, !/^ 


T*4 "Ja v ..< 7? y t . . 

iV^ ^ A ' 


i'y-yJ./L ^l } 

> '*/' >' £yt .>,.v t , • - 

1 f t- (W ,.„.y #V/ 

-V ^ <* , 775 ^ «. 

< ^ w. 

^f> is ^ 

\ > X V/ fc/ 

%. N v^;^X 

P*v \ > V X , 

s' r > -" X- X V 

x V 

‘V 

^1MA X ) / C? ' C i '. ■_-■ 3 


X 






































// • * ' / fc ' • • ' n A. 

6 iJi. ,a 



^U>- ^ 77 


V 


2*»"v (7%/^*^ L^ajJI^ U-^ w/^/* /r? i 

^ ^ ^ >4*. /r *> ^ • 

,y^c^-« "j^^ * ) ■* *** L/L*^ d th^ 4 -. ^ 'Tk^^ £%. ^ 

w 4 ~+-*~**r tZl /&" uO $4 • A'jfif^^ uLy /^ijL, \ 

r i y n / F -t-'j J ^ J 

N— U ^-1 n^rr-^ K 

Ay ^^ -A.A It *^x. i ^ ^ ,^..j v yv . 


■» -. 


<&/ 


•4^ *. 


.^-yU^V /y ***** ^ a_ Hnrr^w ( 

tff i ' ^ 1 ,dfy^ //,£ ^ ^ 

<l-AA^yJUu*/, J Tt 

/^‘Tl/^ *'^ f/ ' 

***U^ '>V - *//-«.A .., {'* ' ^ . 

. /\t '7 *■**■ 4 c '°“ > Xifc ./-> 

&u (/ t~. 0 < 4 ^ 6 u 6 tr ££^ C /,v^ ^ 1 . 

r ’'/ 4L ^ ^ JU^«M c -«-£ Cv. ~M» t ,J~ 

1>1. : 'M C ~J ^ I tw v^- ^ J. I u. „ *r£4flE 

As* Us^ 


&-JL, A 


* 

r'A/v- 


- K.j*|VA \^~ 


~ ’ ’. 


*»-f*r*?T*"r* 










Xsfe' 




I 



.i - 1/- ' j „■•':• 





< ^ / f'• ff ^ p J jT tsv~isf£~ /^f . (f°- i v 2 • ./’ J\J-y * 

U*" aaaXZ»^, i^Ly^^A • - t) ' 

A . 9^ ,v /- ’ W M //*+<} *?ri< ■■■ ■ / 


£ l 4 I '- | o^JUIA, ^ «-#. ^- » 

^ iJ 1 5 I „ ,/W-v^^U ^-jU W,//, //***Arrf^> 






0 )^ 

*^> • 4 Uolr 

m- 


M»u 

'fyl t? * '$■} ,-£S-± +L ^ txs%/£ .-jfvw< ‘ S^r-t A £ "SJ a ^ 1 Y '*A 4 & 

lyL^(' tls*_.^ * #^vA U^y*^' /, j d AA v-«. 


'E><.‘- ■** < 


$AX, 't X-c-e^*,'•■-* ( 9 **•* 

'‘ T f ur£._rJ,fy ^CuA.**** «^*viv 


W- 



r • 



tsC_ km, 



/ ^~ A -‘ ttyf <v/ ^*.^, 4 cH /A^/, 7 A" 4 _- 

cWCh.^<*»^. t* Ok *i 'C. ^^.4?.. *~t*/Z*~ jwfc^», 

43f , /«- r- ^ ^ s^ // •-« -<^ a. • k 

/ulyWv- *-* #4^JV_4 > >.<§£ i-fc ,i^Vv ^> 4 . t- ^i 4 .^ I 

U* ^ 

" ;;■■■ - ^yn,-j r L h-c-A M 7 ' i,.,A 

,A\.^ - >,;• ■ ■'.__a|^ ^ 

v . -CSSr; r ' °j ■} ^r ^ /■/ , 

s v t j 0 r 0^ *r 06, 

""<c 'ZjFxr.ir —tr/" 

m •' ■■'■■•-; 

Jr^ t<4 r £«^ ‘Tr-' 


tr.-* ■ •*- a. /■ -/^,- VU^ 

■ 4 ■ <*'* •• ■',• t\- \ &<*./ 



J '7 7v*7 7t AA-t-vK? — 

” T' 7T -'t'/T-i / K/lj/ j ^ >VWi ftrr^^ i , 




V \^t> <?r>^>,.^.. ' X 


ui-A sX-* f <‘ / k- 4 


: i v 

Q 



yX*M ,/^J /aiT^s*- £■*-,* A 

K>/ scaA*,^ y*-/' r V 

e 4l*a> «x» 'A y- 


t^}- ^i-w, =- -L'«o*< t/" y -u t-Uy-^ g~ { /Y >■ ‘ > 6nJ) '• •,■ •'• 


:4 -/> nvl 


‘I 


> \ 1 7 i ' - ' J f \ _ ■» 

i j 4 ?/; 'i.i.W/. . , j ^H ijB, ... 

^ ? w4»"»^'. ail ■»»■■ Tg*-|^JaS > »^,^VvyV<. 4jvA+-t (x* r i« £• f. A y&X-U+.-A 5 A.. , A f( tt*\-} $ Hi . a ^ (’‘{’Ll-, t. £ ! .'••» 

3-&T rT^~3 r “ ^rrr;iv.,, ^ A r - 

r <wJ r ^.v^.,^ ^ c , k<xaa . 

tj J ( "*'V .'-- _ 


/ 1 A*V •-..’ttr 2 »aA r ^Aaaav _ ^>in(.A 4 ./.« 4 .» 


, ,. , ^psaflr 

H. •A^vxA, i 

H-'w ii, . j V T- y-r. ‘ v" ’, 4J 


yuAA- . 

I 


£7 r a *^v>a Vj* h V A1 ifP «*^ ^ aw / ^ a - ^ •*' * ^// 'j / ^* / */ j 

<d:Ss 7^ - . 

CaV^ *JyX^ jr/X. L-W A&c jX 0-1 ^ ‘'ffl 

/ £/.. .Ar* / t ■ 

4»- cv 


rs/,, A; // 


€t ^ ^ ‘ V ~ U * 


/♦ « /A 


^ 4 y At 


{.UM M» 4 -*-/^^,,. % ^"._ y'f 















































X* J x 


r “ 









_ 4-aMa^ W /* Kf A 

ZaJi 4 M M-M » 


!'")** t 


\ 


S»r 


OXvnJUJ' 

L4*-**, 


(S , . 


,t ' w/ &* 



U*~~-l. ^n/. 4»/ 





•>*-* v» 


w. «sU^ * r 

' v #>- tyJi . >t^5‘ # 1 


■^C^5> 


f&A/t >( 


:--i 


, »5 7^' A J , *^»> »i «7 

^ A>-v«—/■ J£-/ «* A/nr^^ ' ^ /a y» 


3 ~Jf‘ r a, J, *, 


-Zl. 


7^ «w rf ,-6. 


f 

, w^4t II 

<?' StyT ^-~»vO ^ j^y^A _ 4~-*/,r j 

" ^n~ < ~—~V'^'A mw. »- i^.n,^, —--■*► 

( c f~ 7°*YUn~C>* wt^J 

, ^ 7 j 

<V ~'' i £ v ' H-y f \s' pjrs^t %.> w *^v 4^***.^ 

v- i •*-h —a-*** 

~- »ftaKMi_jUA.-> >• . * * 



Ksi-to. • v / . 

•'****■ J A ^ * 

W f/*A t/lA^ 


iAi. 


t- 


y 


*<E>. '. 

t ' * erA-*'-*' fi***") 

-— - / / \ / > & f 

/J «* ^ *^,.* A-' * <^v /^“*v-S*^_ ^' > 

■<au* T' ? ii' <*x 


£ 




4. 

■y*\" V^^U-iJ - ^^44 

<^Ar A 


l 


1 ^ ^ '£wf*Ar Av-‘ 4 ‘i ' ^ [} * ''''** ti 

H*fZ t 7k*~ Mju. vfc tM** h*. 

J - v^~/ w < * r->** 
Cl .***. «'i *W j), ^ ^ ^ 4*7 

^ ««Y. — C j 

<u $L. jT^4 ^/) ^ - di^^ j LW 





52C —- ^ 


i/_ 

L*~*) j j 

’(J. TLa^ tr-iL, * *C^ ^ ^ 

»*1 k 

AaJSV^~J~ ttU, 4**Ji~~~**L 




i 







/>^dAH w* 'TuL. ©A) 

d^wvuU/1 0L^y(2L—.k sjzu f s~y Cv ^ 

c^fii.t./' *Jr~^ Uaj^as^ A- f^- 't 


^.-— -—f |^ —*•» 

- M< ^ T ?\Ujtt.** ^ 7"ort*-yy- tA*--~h > 




6"j., 


JTt. M / VTUIA. C^‘«v T —— ij-| -•£ - ,> 

A <-<» /•* 4l* ^7 ^ ^ 7 ‘■'“A fa. i- »yr*%- e ‘-y 4Ci 

•£ijy^ n /J •S *-+**{. i /*'~ *.. j tA-*^ ^ “ ij* <A» >si\A*# *£*~*4L. &*•? ^4**, <» ! jLmt’f 


&‘p J t'"t l 

f ^ J 

j 


Xa/‘a.„ i v**. ~ 4-< 




■A ^ A Ji -t -J & t£--w 4-^4" 

-^4v «•■• * 

/Cv t-Arw-A^A. ir^Xv ^ 




$*jX*»***-4 >f ^*a{. 

’ > / 

^ (.4 t y 

A 


C-CaAJP^^ lyir**,*K,^ WA»*AV 

'w4»-<v^f'"' ck^» ^ j}*>4+aa ! *i4 

/74c 4 u, -f I A -' AO ^ CA ^ -ty L* 4 

,/ v>/^Xa^- 4Ah.7^a.xv'' ' vr<w Lu*,,f'>: *( j, ■ /6 ^ r ^.^> 

^ly>.A^.<»- 1>C. A/ujf <? / "4-» *r ,*vrT •> >. ^ 


Jr****~--*»*4-i s A-.s ^ *• ‘ / ^y*>~y *• i Mi.'W lit <■ 

k"^rffe*5H ■ • ^zi^xz:.. 

^i-pt- M/y,, a/ ‘*‘ t '*4^ 






























































^/4.;( r* 

£r*+ 


K/S#\/ 


ia-uaj 


^ A A 

&t C- s^>m^ ^ ■* ^ 11 '* *% 

a*.^L, 'A 7d 

l^AMtewLfc^C M*avs»». 4 

# *»•*(.. JLkJp-t'*-' 7/ 

y.^ «Aa f ‘‘ * 




^ AM'V'v «#* 4 * 






1 ^ /t ^ fi v 

strt * >h Lt+M.i 


<iV Fr^i-i- ;-• 

"""""•-/ivl-AiV 

■ >u ^ / 

I ZUsy, 


^>3 J -<-U it^LA.c 6i C a /^ ty0r+j\+>*A.4 ~T t L */ / A M - 

! r L^i -- / f 4-vwi 1 ***>l ( , ) /(, Tj^ ^. 4„ 

L^t tVJ-AVvC ^--O (+4 • TCo frl (f /vv*t- 

AA*. tn !AvA t^v/ T Urv^L' V^-v’-v. A i*ha.. j ; 

/> (At., tf+H+J '■ < ' y fr» t'.v r A 


#y^K+\<y 


*rt tA. 


Si&ld' ’ 

















































r 








"A~ - - ^/l g^ -^4 — A*«- 


CA^y^ — 


to faJ, r 4$yMX. 

~~/_ K->^». /« l/ f ~ 

gIass/s-* >A~A- 4 , __ _ , --— 

fet ^ jfeft tylOflw 


£• ft"" .^r : ui . 4rtw^» 


«~A Cr-^^-t7 ~^eE*x c***. vn^H+^1 j4^,1£^4_ 

% fcl^^Aj^dA jt+*A*+*~h t0 <*4 ~aA- 1 4/i/^k*.- 

1^ 4c*u$ <*f 

t 2j {?*-"* 


Y 

( <^K- 5 

i/vA.„ CM^t^CjL^d, /V-1 7T f\ 

u 'id f '\r^Ay\j^**J& *AA., -SVCwIa.. ^■■fAwv#'( ^ 

, /'VVs./V &#**<* ^ *\ J $Jfi 1 ^"Uaa^^V h£*A.4* &£*./«,' 

A, J YJ-Cfrjpi 

4+"- J**~'#&'Ai jA^AaJ 1 /# 2h£# ^ <^tAj..Vwt. , 

$**w (Jm^/ &K #L*> >1 Aw fa* (O-AAMA , 

P ■ A^i/' A & £JL**-. ‘ '{.«• ^ A Awh^ u4, :'¥4 -.|M^ v 

<*4t CAA^M*- 4 *^ ^ -jj-’U * 

'■^4 d*L ij L*C 4 aXZA~ <H *4 

^ A-mmJw ' 4teJb* 

| *v*n f I fit 4 l Hv i i . d /w«4wM /rv^JA 6 th»V y^J-fi A»*t 

'^vv-w £4- *HvA y^--v> a v ■* 7^L»v n*di£ a4 &Uvt.l+v*t j 04^*&d 

Ajla^ Jiatr> ** s* *' L ^ 


•r A 


^ J 

/j 

/1u./L 


■)‘A- jT ^ 


4\,iA*K~ /JO £A~ 

/W£ ■W ‘ 4 \M\4rf & f y <^V“'>A y^-to^y ^ 6/w '.. /f-yirw • 7%+d r 

T^mOvC- y z^. ' A £ ^ J 1 — 1 " ^ C *vv/ ^* i d^h-riMAi.t/' 

'M~ is* .J-AT* A ' ^. y AU&' A^d/t hJL*^ 4-^+tf Kjid i+t S7~ 

/J^y~*’- —''^,>v.»-- >- -/ /1 J%,-ih\^^’f t JTi*. ttf/*■/». 

^ i*U?i tct c^y .4« «y/^? 

^fp-/ I/Lk^ ^ fr-MfcA. A"" a^ L\A^^-k ^f-.-v-A-\,- Jn.4n\k~* 

t d^>jt 4w/" wW' / tL*‘ amk 


O i 


/v—/ A Aa^Xv/ 7^»- l^tA, iL+s*t,- 

ArrZJ^r: r r.;^v^. &^ 2 e«S| 


r t^yv*-v.« *VV"VA, 44 /^t A tAAVJV' l ’HH 

'‘{h m rAfyx-^ farkJ V'U^k 


^Vl « 

1C (^.ts^+sn^t 7^/v// 


-<!■* 

^ ^ i/*< 


31« >• 6rt-< 4 







































AJr 






t/w 



•» v 


' 1 ///] 


~ > «<*$£ 


•HJHMMlMi 




~. ^ .. ‘ 


^Ww*! ^vsvs-*..- <r **MfY-’V- 

WV*V*'W <5/***^ ^Vlr**. ^*VA-&4. '£. f&M 




~P* y-(/\^iJA.M t a •’■ A "'■"* «••■« i *-v ( 

/yU^-A^-*. hW, A'/ Af Ua^ * 


$• tAm- 

^?ViV;'^Wa. 







^ jyvtA* 


/4aa^-w 

























































































































'Sr** 






i ?1 




•c 




l‘f 




E 


l/, 










V* ’# 4 /<sS/j?/ d . 

VU£ . 

■ I / 


n 


- „ . _ 

■ ’ , *4ixv%- iY . ^ /’V<wwH4s - 

» 

v * /t • ( • y» 

7X-V-: /V^A^^v >4*^^ ^ C^.^-Ay . 






I K>) ■ -,\ 






.. . / ^*^*7 

~lt <^V4 .aX- iv^tcU^ ^L- £ -** 

"T^-y*- A^/r~r*~A £1 *'■**" ’ 

jnu, (fiv-r—t ti . t~o <5t» //«^W. r y*~t.£ ^ * **LX£- 

AatLu lhr-J ~$y C(ry *J~s% <iWW. 4-'Vn < »n^«v-*£*4> V , TAxk., 

£>0"**ytA. a^sM^ $.~T2 *~V‘1**> 

*£*}& 3q <& 4£££! 

''‘-hJ..*-*_ Jk.oC~ *f "rr-C v ' y ' y/ ‘ '"’ ,y< ” 

y -.Li.c2g JLaz. . >- r-^/ 4 


t/c<H> fe 


£H.C*->-*- 


w ^ ^ | 

*, i*/ Afc**** / ^ ******* lA *^' £/ 




w*^ 


0 C,i f , a :. £j), %*~~ uU *) , 

A " aAc. ** ^ ^--rr rrr~ ) 




■w^tm<<, t *k tf 4 ^ 


#v. 'V. /y^*J..< , 

4-9 tnf LJ- 


c{ £t>J> 

TXc. v? ClL. 

^ t<^AA '■£ j ^-(^4., 'Crj^-^L.^4,, (&s 

'fe ' */ ^(Z ^ 4"' / w t ^ t V 


1 1 


% 


. j / y ' * y 

4*-. V" '-y '' ‘'^ v*. “-••^v . A.4*> V.- ’*L.^. 


1. 


'. **4 


7%^ 


UhH U<V 




. A'-<•*■ 






“72^0^ C<rv\ ^«,t.-/'‘ <«Ui$ ♦.-w/CvC i , *yf<>.■<(< t >-* <& (-4/*.'fcj^ •^'■V ^*»"Vy 


-vo/f'-vw **• 4X ^ ^Sp AA 

c#W'*j 4v* -,.^ > /it «^4 m-X rf/-* f 


*A^U& *v *<_ <o 

o / j‘■ L4.. 't-v. a. a "'"y 

I^HN 1 ■ 


4^. ^^yi'u, 


7fV*U 


*-*» '/ vvrt«^- , ti -m/i-n A n(. i% frt f'f 

,.*/ 4^'vv^*- v ^' "(rf^.^'’ j/.aXv„ *J<yx"> Us < * f 

/f.t-<tn.-t' )Tt if- * A-i ^ t -v* •' >*.^> * ^-4 #> *i 4 /' fl y £ + &// -V't-h-. vVi /ij* 

r-.. /..«ii-,.. J±+jJL u -' ./< CkC*t- fy\ >■*'*.. Cj£, 4 ^ J 

rA+ ^ ^ J ‘ sr\.+r\, 4y*^L/ly *+-4~ ^ ^ */ (^Av '-‘ ^ ‘ 






'e^VU '- J " ^TT 

riV..i <• *• y 


. r T~ , '-> f'.i*i 


/ 6; 


.4 




6 


“‘>r 










































































nip 




























































































































































































































































































































































































































££L_ i~M%Jx , c / 


f ^ k+U, f-hJa 

3‘ 


s. / t 


, — • ,; . 




6 


o^- <- fc s - 

j; ' 

rfW# K > 




\ 


tfc 


N 


3^ Xl'y. j V , 

lU 


c] K ^ 




y 


a 


-<4, 




(jJj/u^ 




X 




4uf TrO * 

u / rA h ** ^ j ^ *~ 


/>U ^> *S~ / i..> ~ /0 *r^%*Jj**, 


'Aj 


Y ^ '^v/ t-vy-fij y 

J', 


\ 






/L/ 




W ^uj tiAr^ Ojj 

“iyO^^fflr^, 0s**.ot. M tv Di*^h^; A«*t- i^A »da . /*£, /^/ J t 




#->~ '-r'r *~ ct. ft 


■&n 


// 






v; 


A7r-j 


V.--'•'•••- 


' 4 .-' a 


■m 


/ ‘if. 


> 


A 


ca 


? 




J |K.t& ?h 

^P'>j if/ R rh- 
t^rj * 

{*{ Jfr £ ^ 

ktf r 

v • 1 


4* . 

ch>, ;, v 


? 




yyi 

>& 

5-? N 


“A I 














































' 4 ''' ; M*J' 




















I 


i ' rJr^*y *V <£^r—-»*- ^ K h>, YrA& 7~t/ Wfx,,. y 

r ' /LA i i— i ^4 / , (**“ 









^«Lu~ y? m". 
C; 





/ ^ 
// 






^ ■•: 


v _,*»y. t' 



r r 


a J f|?r»ft 




* r*-'* 





r 


t FT#* ■; 


f* >* r f_ 1." ij 

Ljrrf-s^T* 


- h ^ - n •* uw 

f t£H M U 4 

'•f* ~ * r f • * 


r # 






it 


’X 

ft 












?l£S *1 







Co 


• V 














































\ i (J ^ 



C, 


\ 

UfU F**- , t*** 

[ <*. ( {' /I t7*y*A r~< e^^tl Ih»+**X> • il 'J-+y-K*stv'AS^ ^ i ^A+vi.^ i 'ry^J.Kj \ 

6vLr^ ^wvc dJ v fyv~>' ^ ^ y-b+/s Fb~ f 6L-4-/" ^’2, ,, «v/"l»vw. , 

H ?:t Pn ?4*ESac. 


-^e/v^r*- VvrU 


k%MlV<$tf 


^ cyy wxaJ"" «| 

££** Cyvu^twv^ 4 Kjuu/.|j 

v**/t 
t*~. 

^'■'iuo^Lkjt A. * t * rr^t^Aj /W 'Xa* 4"£o-«/4f 
tK-lj ‘ * * ■- - “ ^ ' ‘ y 

l^w. e. 

y 

, ; •• /rj 

>X$ , ^ W Vv*>-^" W-At , 71*^.- ***/&.' **. * . . 

i ... *:x«iu* 



V 


V 

v rt-4 /" »^ Mo* cW"^/ Vi^iMt-l w* J f ^ 


*v?^. '-y'^vv^wvy — - (j Jl 

t\Al. V. ultj, 1*-{< 4^ JF^.*V»1 bk-k-J ^£‘. /t'V«. Va Ir jj- 

'- ».&<k. * /t ^- /" ■. ®V ^ -t-VH, (t«- (C u~- /^Cv ^ ft. ^ 

w4>«A.(t Jr*" * ^ U/ “ ' ■•’ 4T | '^. 

r*l ,jh ”'*''* ^*' ^ ^ ^ 5 > 

tv-tc L*,4(Ui» v i~t> *;&•-» j"T ( , 'nJr-^-4 »M /T’ ^£iP 7 s - |> 

/ . rSJ.^r £* J: A V* V " Jr. . ^ tzA . ii" - f( 




SH’^&UYr 

* c kjC- £>. **. A *1- :■ I 0 
t 
^ 


/‘* u ^ ’ 


u4iU&*n . 

w f i^ti* M 


'fHf . 




/su/r 



V * r ^ 

(rf CAr^r ^ * 1 / ^ •^->»-*^t»-v. 1 ; *.*. An A 4J 

/ f l*G <V^*£- <kr*h h . /f, ' 

/ + J / - “ > » N 

/ r *v' ^fwvu. (" 0 ^ *** 

^ ^ ju*. ^>' '7 *) +iUuUA. r 























































































% 



— UU> •u-«o 

^VA_> 'Vat-vX/_✓ 

6Xty/^ {^Je-irv^ ^/^-A\rv-y 


■^liT 



4 

77^ oLl^^cML '6aa*a*-^X^^-* X^*&**UaA-Xa^) 
<*W-X ‘CtX'oXa, 

V 

«£/h_, s*n**^X^ 0/~s~-**y\'\^ cxs^/^ 

(/^y--<^j d- XiX-AJ y~tr-f* + 


- -- 





^■(a^AAa^ /'X/a-X. 


XV'lZ-<X1/sXrA. rv^ / 


^ ^vvA-' $Xr-uJj yS~jL/~~ y a/Xa^o 

Vrl'x- L.J'j.J-H+fi* 


C. (r<As\JU^^ (nr v 



X; *kJ (fb& XZa-! 

- 7 



/I I 


(Lir*y9Aj r(j^ tA / l J^ 

^■' , * K A^ J^v. 

—~xj®_ C-lr-^ATcf^ —<"X--A) (^(,-y, S3 !r-J*. lAr-tZo <£j$f> 'V'v/W;M. 

-X'vr-O^- 'Vv-XtS y~c*r\Ar\/ hr, / A * jL jj /L ^ 

)^Lk^\aa) t\s _ _ , vc» "t 'VtA^ ' — 

-a -W^ i . (T^-.tytzrr «i 






)/// 




•> ? ~! 


■j 

H 

I 

■ i 

j 

! 


J “ fr 

■|>*>a»** r ' f 

bAm 


<^'v^n^kA fa*^ (A* -^ 4^^^. 

^ • A"Xjy Uka^ e-S tyc-«~r^ to-Lrr <^~Lzfafa^X , ^4^ 

3' r ~ t A try S.r *vv V\r\~XXX-AU***(t 6<X\r^sJXy() 'ViA-^ys^ Vy X ^ a 

^ (-oy^U, -tsc Ajg> 

m ^~^ 0 7 j-^'f • *“ 

f XIXX M~>4~X_V Xa„<_, <Xt^SXj£>X/f~ 1W|^ 

w wrT ar-jy^l /T~Z£^ _ ^J. l(> , 

y"" r ‘ feSw^S 

^ 6^VJV, 'j~\Asr\/\j ~'XAj9-^Zai i^x. Xl+f ^ f f 

y% ' **~fa*yA+ijZ^*jXX /vT-fiUj'tA**, y.HA-Jf 

{inA-A^V y? aXX~ Ikm'+t*, j 'yyt or^ltA-X i/\' L&y-^X .~ f//~ 

~ <. i '. i v •• h 


1 


v -— 3 iy/ 


,v ^ v / ^ 6 

ufU ’V^tUrl \X/£- U^jii vLvUi <^L or- 7 

. & £.V,*>Xv>l. r _ : ^ 

\. aAAjcL' <£ Ar'fxst* A-Olj f’trsiAsic 

Tj'WaA a-uX L. b-*sfCv k Mrv», VH-A^vw^X^.p ^)^y A-n^ 

W> « J~t'1*X t v-vt^ ^ 

W J Awv^ . -- 

%-t J W~ Irr* -t-MT ^lr>A~X<) j ***** XiAyc, _____ ^ ^ js / 

y*WAA^ C^tLjC-ryX AlvXU- to*^ <Uh*a, WiL^U. , 

l y. ^ y AWf ^ , 7/.iXr 

.? ( Sj1 : ' < ' /^/y: 

~^'»f /»-^jr ^ w£„ ^-^x^a' 

y r 77 — ^ J " 4// . sZaLji^ LuiAt 


'^.tr^j^Z * Xa a *J*4> 


'^ • ^A in Vw lA-wXMy r—J X# 

»5 '*1-J-*-Air'A / £\ A/ % / ■£'CC' t^» 4*v\t s - c *XtA, y ^<^X^X tA<a ! 


“ 4 /i 




^ J, 








^ 1 




A 






l/ltsyu•iXl ^1 /S^jCi £/^[V~~fc») (DX~XS~ /fyfb 

^4 _ 7 _ — -- 7 ^ 77£ VX4W- 


I 


<E^*y~ /7$<» CC- vrJ)t Sa**jUl± Of* C<Oy-«~ */ 

)Yvi/^ &>Jr cj\aaJ^ pirj^X &a*4 ^WXv. £fX . £C**X* azz 

/aA^aat^ 0~f**- A y® AJ *6i**-M, i h*/~«?rvi^' ^ 

^^y-'Ovlt- 0*X'' J( ~ / ’SovJA, ^ s/fjyAX* ~A OfthUy -£xa 2^ >x< 

?rl*4 ' } AAA-* . 7 Aa~ fZ $ X /K--A, 

e/^wuo£y~ xj £y^lX*tXj^ Vf MA. JiaJuA i-*d~ 3*<*7 &Z. 

n>0t(/t>t^ * /k*J -{r+**-*-~ $ ^-7 £-cr2jZ*i —, ^o fcAA. •kka+s- 

KzJsa* ^a aX^xz* 

'*4-bXX C£Z* If^AL-> 


a/s>vsa 

{£Z>0-7l<fl . 7^jUj- -UJ. 

v^oo | oJj»~~ Sr d ^ery-i** tr*A XIm f XX 
^7ii/' J !r/.< a/— aXrX- /M // ^ 

AajGUaX 



JiAsrjLAAi to^o+r+AjL 
L 4*>A*-4r-*~* W-TX. 2*66ry\^4 
—' Vi-^ A(f*<*JL cArAjuC- 


^ | * /Jf^ <SUW» d^Ar-AK) "fUyoX-Ar-—' MT !^4>**tA-h 

v>rWL -vvum^ L^h^w' . X/+i*r*sKy If' 

-4vrVt/ trx^jof tfl T£z+ <£‘yi*CA*4CX//^ AAX— &A*+X,jt 

\J>T\A ^ Vvs W, lAfV^ / fA*> & trf'CrAj* <£ AaaX^4h U , - y/^fv IX&JL 

c A-.xA*jaX oO I 0~ 6" /*~ £4 ,r 'U^rKOA' WH, <ir^rvAM. Scr6uZZ^ ^OTOfC 


^O-ka-^aoAo 


1 


Aj\o ^y 




OX. far a tr/otf\ 

Ia^^^oAXL, 'SAs^JryfZ-^ <fa ^ Aa^J^Ia^C *~JSZ . ^ 

/Uyp^-c^o . CUyfA^XfXry, tfcCe tfafaM*-* t*T oo*^y>fa JtAA^JL^ 

Z^XaJUl^ aJ" 'J<4*JuL> I'Las -^WmX /i'-^vA. ^ Ms<Ajt*$jUs **vt* r 


9 ■ *fr.*y\ 7 

C y^LX^rpri/* ' 

Xt^y, lr*T' 6JX\A*f, V 

tfO£> >V»v^Z/o HA. 



/?<y La*-'- v<c ^ e^ TAA-KJlAAAJUy 

^rA** W^^tC-tAA^XK^L ■ TfC*ASir*AS\, Ai*y***faryu» **^-<L *A~**t+ OS*A~ H^vt/ 

HXX ^t*UZLZ* *v* . tv ^ '***<^X*'. fa 

(XX . (OlX^r^bX Xa^JU^^XX^ZX j S^AA^ijX. 

'3. . 

»yv<v<4 CZrv s M- ciw? y/ ) 6 ikXZ.- rjr*4r~* 

AsLL (A jfctXi* vrdhjLV 

£ A***.//, . &/r%r><rX*~ ZZX. a~a* 4 ft^r 

'AVOA. 7*4 • J rv “^' 

rZXZXo *AylYXUr*lU%*-+*-*j 'l 
** X\s4La 4<Xaw- -^r" 

y^JX^yJIr. tv- *** r **-4r^A 

^ ^AfaXj t th~Xos*~^<4, A-- 4*r~*/JL - XmS 

AXt ^rv«v <hr*Av»-iArH.' /^rf i^*./-4>H^w9 ^ 

-V^>u L -. -.J*/- " / 

s. 


— C/~toAr 4£o 

A-iaw6 JoaXia*v~^uL 
i,#k Oyy+uU, 


*f**—4LA4t '- -V^A* A'- »- 4 • j ^ ^v*Ma -^7. 

Xm frjU jX ' ty-*r-.*t*iZ£.-Q . rtfZXtt <*^ ^ v'^-.A«‘-»^^ -*-t'-4| 

Krhfa*^Af „ 




I 


CX^ £*a£XXj X-vXxj c lr~X~£* 

*_ tA-ATUU /L • _ _ _ 

+d*j(jL rrlZisfL j o') {&*.* tO Mt**' 

Xvt<yX//it/ WWyt- #^6nA^^ aXo* 9 Xy ^Cv> A/»^~ *vj6 ^/K 1 
•'I /3-m "Xtr^a l7X 'VH'AaxX yv*^. ^ ^Chu. aA 

*Z£a, \j£jytr*y- y\ (fx nrm^Ltt YVC4oy 17X 7lXr**r +*rmA> 
r^ fanr^^Asfa* *+\Aji4 ~ ^y VK\A/j>i. Ar^fC » JK*** A*sj~l\*+Jf ^vXv 4^ l^T 

oifZXr t/ J%Z~ ^ a^~o- 'i^ArrZ^ {^. / "Ma<, Xw, t^r^yUr^tC JT (nlf\AAj *to- i fc, 


(0YV*O 





































^ yi/kLi d(K/t~ 

tj^ tr_^z $£ ? vzrtrt.rv^ 

^ J 33U-Y- 1 w^x *.A 

^ ife. 7T ff~ K ~*^ 

»JUL m TP ^fM^- J 


l A^. 


(x> 

" cJr^ y IZZ (\<~*. I^J 

f<A 'TzL') . /«x- A/Z^fo-1 lA //,. If'Jun^vu M> </~ 

<^JT7ZZ . wv, ^ ,u ^ _ 




Awl x/^Cl. 




1^ >rfj>-- 

£c^ 

'^L ^-'TVaA. 






t ; > l J 


/V 


^ 4/ 




t^-&-tOr^^/t <*y l$Jw 


3o' 


v, ^ ^ ■ -»-*/'"• c ~ MZ f *r , 

uvaA cJPaJ AsywL * 


If: (A UI= /jtA'V- tWu^> r-iA^U^i. 
jO 3— SB: • ^ w 


*0 




-— 


to 


AT* 


ZaXZZL^j <s] $Z, 


. v/ < ..i^a/3l-u^ 


kax^ 


Vw 



K . 


I 


V^o «9u AaMAa^ <A 

trL^yu^ 

77 --7 w. 4iu^ *4 a *j 

t n Z^ tZZZZ^ZlJ, ^ VS 

? -CtArX. i^xSX ^ 7 ‘^ZuIl 

x T? ZLi., Mf xz~ ^ Sy 

2 / ' / y '* JjlL^^. VP^ l^asCo *a a* tMfOiinalcS 

' ' lZ~ZtAjji Au*r ^iW S&USuU/- 

< y) *\ } W - ^ . *»Ad/vj ^UaaaaaJj 

■ r A ' SZ uz- r £1 - *~A —** 

zZ'Zbz- fz., ur™/^ ^ ^try*zZ 

Z^ZZL *^, r u ^w 

JW 4~ J’o ^ bM^u. ^ ^W-, . 

uZd MAlyiA** / 4.vT^S;:, . . »M .. 

^ A^,IAv i ; /' ''^vA^ l^r-ntAj) uaa-^'/vvc/', a/- Jr~l"^-^ A.. ^ A 

4^. V'* X. a~^L _™ ^± 

(X. wx ^JUuX 

JrZZZ^ JK^U 4T «v~^C ZkBC^rf^ '“ ' 

£} ^ i-*^' V ■£u^x<J \, C'\^sitJj-4 

(A / ^-ZL^AaJ^avAj I A ~'— “' ft>vws{. i^, £ 

A Ont}^tifus cC sPsPLq , 

*—7 7 






tAA,- C- 





















































































































11 


f 



i 


7 


rt 


O' 


'T^idj.vtrff ( 


ff/p 



?u, 


I 

l| 

Ttv 

4 yly* *1 * ^ > ( 

. J - * 


^pbrLtrit 



* SSE3*==S 'f' w< / 

• tt _ ^ ~ 12.' ^*~«- — • t^L A/-<r^ '£ . v 

c.^ e=> <$' / g/ - ,, M^v J '< /j 




3 ''_^ 


p 7'»-4*^~L ^A 


-rsT^' 


^r/z" xAA S f '" Ce M\ 






f* t <-!- 




•Jj 

- mt 1 


- : - /^ '/ 

’-*» .- r ~** 

:.,^,,.f—, =»•«!» 


CLA-^t r. » / ^ , 


4 „--... ndM 
- j^ivtear 




wrt ir 'jL- — rsi* d - Sl‘‘ l>~*-*~*l t4j~^ ^£) , & r J ^ / A ^*‘ ti 

—— 1 y^ /y t 

'Sy «s' *-v~*la^ ■>•/■<• -V, . Yf ? t 

JUr(jtr Jt-A. f^y 

f 


■f .^cU-A^, 

| V r _ ^r>^v* 


<7 > 'Y > f ►***•<-*» ■'' 

* /«f£ .. Lc.uh' ulj } 

7T. &,w. - "-'*■ ~ 7 J 

JTH>r> ' . J,..^ 1? 




***4 A*. 






e r(. l ,d + Wf iK ' ••» f 

! ?>>*‘7 &•*» yy> /Vv»' t <‘'^*-*' 

% •*-» - / 

•*y* 1 , *A /*-tv-*» Wt^'a-'X - uA*?*** f ^'i• 

• *- 



yfc* 5' t"j ! ‘ s4. «-*•*"* ' **<*A i""-* U~U i^ 7 W-K^-X 4^ - <U*~r*/^ 6». ^ 

m/ .A V-/>* 'fm** ■¥*>'*& t *h e y*L 

*. .-7/ ^ .- v '-' .'I 




* ^ * r t*‘ . f t/ ^, 

tj„ 4 sc, ft *S‘<< ^ a 


* \j _ 


,.« X) , «^AU<W IA^X»* — •-- > ~*+ K 4 


1 j\-T' ’• » " —• — y g 

’ y *6 } M' y+~J.< - Y***-- C^cJ.^fiU-1 jfr- l j ■* y->y ' 

* <U^. r xo * w £c 

mJ 

rihP^ * ' w 


. > i*- ^ ir* ^ , '' u + w 

0 L<f.+ UrX.^. 


rt 4 ' u ‘j • jj 


t/Lxi , 


ds. */>». r #&jt\ t>'b*ty»+ f ^ 

yU-A« f r -‘ *“ e*' « 


♦^»A. 






































































-- 










I 




L~f Z /o o 


J L 


IQ -/*- 










Ls .L \Sj H ?■ - /1 */*<£- 






I 'iS- L h 


r « i a mmt* „ 

TP , 


1 — TTT -Il . l_s, 'La u r e 
H i T 


( ~jS- Lf o £ ce £ 


JL 


r A" 

- ^— 


/ S 


S k ®S<jrc o<? 

L s Os y *> & £~~ 

4 (Dstf o O ^ l~uc tx-e A- 






SdJ-- vf-r "E? ir* rx / 

; I t «. c jv »•' 

•* \ I ■* I 

. PT 7 * , 


-/ e </ •3- V a_ ^ 2?*"' 

&-c o y %Te* d S~ 


'j. tr-'y 6 


J~ ( L ^ Si flcCb ccJ Su Lee J g & 

^ ’I ' ^ Co/i t Hi it rit'd 'S*" : ~j >'Ct c t u ^ 

M U h- wc /< / f ^ > 


?$/& 

S k +Hn< U £s siu.„p.<L 2 S— lit - <T^. 

-■/ . Co/^ An kt(4C(^ . Ctifo fjo ec/Ct 'Ifa K-'fhtce.^ f. 


Y 




Lfii~L its £j i- t c i, he d s 

T\ \rr ds J 

t ’ J ' ' 

rrzn c o/ ev > -n # ^ 

■ . .- 


ht?-<f o 'a 




Ls^slt £!*-y 4 &/ 4 '°"‘ /■ '' 0 




^*/1 ah**. £CirA*) ^ I 

s ' / KiS / - y 


•c^ 1 y.fi\n,A'Cy 1$ < < ( \ »t 

mhL^ ' * 

» 


VV’ f ; 




< 4 y U^\,y ,/^w d^/-, t »j 

^ OcJ, J /y | 


1 


H 




































































































6 


. > f i . H* - v*', ^-VAA * 

” - - * i iu^ , j - ”nr 






ytt> tn^ 

Kia^ 


a, * 


> - V 


£*.-C-. jC' . J ' .* { ■ I- — « ^ -n ific AS-~A'}~ 

j, x f, ^ 


' 1 <? SSS'^f fc X 


3U 4 

■“• iy. li * —* ’-, - 

>wl^. 

Ur’-^l CHu^r^J y„, 




fo 


&n /'■■'0m**- 


VJ 


/YO 


* **■ V *****#%*<*■/ 

. 

. *'' ^ •'T 


/o 6> 


/fW ryw^ ^ ^ ££.*>U. , k 

- 1 t M > » r 

h«.> v i-A*'' • iv * • 

f" r 4 - ‘ yy ,7 • ,J - ^'V' *■ / > 1 .. 


.. 




■v ^ 


*>*■ 


3 


C^^A-aXc^jV <£c • 

/\ 


< 

■ yV ; \y(. a • 

- ’ 2 n • 


r* 


!*•»> 


/ y 


A 




^'''y ^ 

4 , xsj u Pdf'- # / 




/Vw 


,-vAAi e+~~ 

U-sA^ / 7 , 

-mJ£2. ZtCAz^i *» 

\JftU. ■ C<*-^ inXrfsXo &Ct^ ‘ 4^'-*Xo 1 

75 ^ ^ cAiUa, . 































Qu. ■ 




e 


5 T 


0 







if 


~d y v / (4 

jf ^ ft<4^ *4 f ^ 


j ' 7 


mw W4 f f* 


*# V? • •->«■'***'»■» :/-v^c ~ wv>v ‘r^> -4 . i j\ .,» » 

(XtyWr^'-jftet K::r r ^ r ‘ r ^ 

» iahpv* 

i 


y -**/1 v^'n/, 

tot 

--4 f-**'"'~ ' 




> V-, WY^Vry/^ 

• r*e¥**y if*} " ^ ^Jp ^ LS Yri ^ 

•H* '' —' {%■"'• “ 

J*" r yd* } $ * ^ ^ / f j (rww^s 5 ^ 

^ V**'’**'** pTj?+?« ‘ 


'it^y£ Mt*e> w> A*^ • ) 

sp-gji) >** tf -v»$ ) 

'4"3T? 'Ttl 

U > 

>** M T*11 V^u 

* * ' ’ r+*\f** " 


( J^.| vyr**/ 

/ J >v^ t< ^ *****7^*7 ^ 

[./ -o t 7» Y-r hj^H 


fLX; "-Tr&i v )■■"; ■«“. "•>->?’ 

/7 > fl 


j£i ******* -^z* V s *; 

"4* (^t* V "<4^ J 

{***»•“• y--'t5 *y 'tEfpty ***) T y *yu 

W f -V^ A , . 7 , . ^ ^ '<•*$* ^ v^, 


4fr*r*t**»+ f 4fJ~+* 

__~. -44 ^ <-'■'*» 

m* t^»y»v>v f* i V < , ™ 

tf-'V 7l ^ **D' 

r if, 

1 Qd 


. r ,^ 


spCjf F«f A ^ il ,X, i 

sr'yy^^y sr^jv pt-*y'' *''’*/ ^-rr~vp-**Tt ) 'I'* "' ^ -* 

v . - ^ ' V ^ ‘ 4 '***"*'*1 


4 


' /*•"•" ^ V v! 


1 ^ v^y 


rr* 


(~r*j-v/ 237 ^' ' v ^~t • vy r- • *? <^ 4 r ^4 v^j ^ 

' ‘ r TYy* r ri* 

*"* 'Ip 1 47^7 V'T ^ cj l 

'- rV 

• r~j |/ r 






























































































































































































































































































































MUiiUiU 


rmr^mrwrm 


# # 

Tr 

Sr>^LL -rO^Ojt/, b^r^jjTJ^ 

W I 


b«~U );-iw 14- 


/ r 

W«^- ' V r 


r/-^’ -W. "-' 

:._ ; *<<- 
, .'24^1 ,i3 V 

I >» oj-— 7 - «£F AW 1 5^ W 

/ _ i ■ J . 

yfZ.tU.KA _t 4r, .'LJk~. >l'">--n AW ^ <*«*yv y 

• _• */1 


X£ 


<1 

**w£vj 


^ | V * 1 / 4 •*-**V^L 


/t &V++4 ) r 


• f/ • K ^A/o ' x 
,/*A j**«*y*>vyA5t^ r.M^A 

Jjj.. n t y. i mtV * ^ , ..- - - 


‘ /.M.J v^f/' l^uj^f, /o *rjjy/', **■ 

|Kp ^ , v &r ^ 6 7 EwSh 4 W" , 

W ^ r-uv <C 'k-b 7 W^c-4^W-- 




iltii a, ji"" 

T^V ^ 




' /. 






7 ' 




Su>u 






kTC 

























































m m 


m # 








tevj • r ', > ,^/v y i, Wi f r 

• ■ ■■ A "*’ $1 p t"i«< 





VK?*v. 


!_-i-, L 

^ A J,.- fy* . 


O r *** r « ^_V* 



■t~ 




ytVlsjJi w'V*^A-S 

|l! i T. 


: j,' " • • 

~J: 




■fciu^uu) 








x~- 



■7- 


■ 

■ ./■■'. 



~/(a /\ _' Jyjj -i* r ■*• 


" 4 i ' ?V "<4 

r^k.:i 


^OW /tn >VW- ^Uu K*-L (~Lth^ fX. /- 

-/ lAr-*-^ ^ 4-0 /> j/.,^. ^si-A_/iL ^ )VlAj^asl, j 






























S] 





















































































If 






\ 






m- 


..v 


•: & 


# # 


l 




a. 


A 


JA . 

Yt r 

mu 


■\ 


„ w M/¥ £ /'■ 

7>f*f J -v^f * . V'^C__ / 

^ it y~ .,, 

t X»< ■* X w« T ? 

f * 5m a. a 

i o< ■”' (a; j. ,> 

/|v_ _ C -»-'/-»r-». a V 

Jr--*- JV* <W"* -*-»» —4? — ,.£* 

*/•*’ ■ ' ‘ ^ 1 \ *■ H r .•’< > ,y /- A> r t / »/ / * 




t<- 




**/ * / 1 

-k~* ^,. \r\M^j{' $ !>f S*r^<-^ T*-**^*^-*)^ 


‘At* 


4| *•• 'X ' .« * .'• '' ' •X ' *-* 

V ' iJ * QGt I' X/jK*^, T L*.^.. />* J^ . /t 


rjh. 


f. <• y . 

- ‘ 






Vi, 

!p<j, 




Jt-l 




nr ( r s i? a 


<—S' 


«.rA 


£ 

J f ' 

<S<?' f -r» »v~»«. ., 

/ , ) / ' - > 

At, >frW . J 

X(>1 

i / ?*> 

wp *JU 0"( / 

! 0 ft Vv FS*~*a. I* 

3 hty 1 /'■' i-6 (^.-vvA -- . 




S <]() 


f' L& /t ■ysitAv*., ! 6 

* f ^t ^ 




















































































































































































Index. 


Arnheim Island sh. - in Silurian section in Jefferson 
Co#,Ky# - according* to Butts(1914) - verified * 
by Ulrich (1914) . 45 

Avon Point - in facts bearing on Chagrin-Ohio shale, 
westward from Bedford to Beach Park,Ohio ... 19 

Bakers Station, Term., to Ridgetop - section - 

with Bassler .43 

Bassler - with Ulrich - section. Bakers Station, 

Tern,, to Ridgetop .. A 3 

Beach P$,rk,Ohio: __ 

section at - made by Hyde.. 15 

westward from Bedford to - facts and sketch 

bearing oh Chagrin-Chio shale problem . . .19,21 

Beacraft or New Scotland - in section, east side 

of Powell River, Big Stone Cap, Va. ..... 25 

Beacraft. not Hew Scotland - in sketch and de¬ 
scription of hill at Rock Cut above sink of 

Wild Cat Creek, Va.. 38 

Bedford, Ohio: 

part of formation in sketch of contact of 
Cleveland and Chagrin at Doan Brook, Cleve¬ 
land, Ohio, seems to be represented at . . 1 

Tinkers Creek at - section -"with Cushing . 17 

westward from to Beach Park - facts bearing 
on Chagrin-Ohio shale problem.19,21 

Bedford fauna - in section, contact of Cleveland and 
Chagrin, Doan Brook, Cleveland, Ohio .... 1 

Big a lit. - in Devono-Mississippian section - 

Cleveland to Dump Creek, Va.' . . 51 

Big Creek: 

in section, contact of Cleveland and Chagrin, 

Doan Brook, Cleveland, Ohio.. 2 

section on, above railroad bridge. South 

Brooklyn, Cleveland, OLiio - with Cushing • 3 

emu Doan hrook sections — boundary at Rocky 

River bluff same as at ......... . 5 

one mile west of Brooklyn — in facts bearing 

oh Chagrin-Ohio shale problem.. . 19 

Big Spring - in section east side of Powell Rivor. 

Big Stone Cap, Va. 35 

Big Stone Cap, Va. : 

section, east side of Powell River at 25 

section, elbow of wagon road to Slverton and 

north to Dummy line - with Williard .... 29 

above bridge at - Clinton-Sneedville contact 

£? ^an* Jorth Pork of Powell Itiver - with 
Williard. 33 


















































Big Stone Gap,Va., cont’d#: 

one mile from schoolhouse at - Clinton-Sneed- 
vil&e contact on South Fork of Powell River - 
with Williard... 33 

Dumrmr line at - west end. of hill northeast 

of shcoolhouse - sketch of Heldorbergian zones 

SW. side of - on South Fork of Powell River - 

section at old woolen mills — with Williard • 39 

SC p°Bi^°at 9 curve ffi^’of . 41 

section at - with Butts and Mesler * c f m S Kk f 53 

Brassfield Is. - in Silurian section in Jefferson 
County, according to Butts(1914), verified by 

Ulrich (1914) . ... . . . . 

Brooklyn. f Ohi o: 

in section, contact of Cleveland and Chagrin 

at Doan Brook, Cleveland, Ohio.. • 

Big Creek 1 mile west of - in facts bearing 
on Chagr in-Ohio shale problem • •••••* 


45 



stir 

verified by Ulrich (1914] • ••••••••• 47 

Buttes 

generalized Mississippian section of Louisville 
by (1914) - verified by Ulrich (1914) * • .47 

and Mesler - withUlrich - section at Big Stone 

Gap, .. 53 

and Williard - locality collected from by - 

in section at Cumberland Gap, Tenn. / ... 49 

Cahoon Creek, Ohio: __ _ 

section on - with Cushing and Hyde • • • • 11,IE 

fig.Stg&SM’WfcSi? G lx ; ie f he?tliS 9 on . 13 

Cambrian section at Cleveland, Va. ,««•••• 51 

Chagrin: 7 / 

shale in Devono-Uississippian^ section, Cleveland 
to Dump Creek, Va., looks like . SI 

contact of Cleveland and Chagrin - Doan Brook, 

Cleveland, Ohio. 1*3 

in section on Cahoon Creek - with Cushing and 

Hyde 11*1E 

in section in Eagle Creek, short ravine beside 

Hussdorfer* s house - with Cushing and Ilyde • 13 
in section above railroad bridge on Big Creek, 

8outh Brooklyn, Cleveland, Ohio ...... 3 

in section at Karam 3 bridge over Rocky River, 

Ohio. 5 
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Chagrin* cont’d*: 

in section east bluff of Rocky River* SV7* 

of Kamras , Ohio.• ••••••• 

in section west bank of small creek east of 
Dover Bay, north of N*Y.C*& St*L*R.R* * • 7 

in section on Dover Bay .*•****•*• 9 

in section at John Goetz’s house, Felseneck * 14 

contact with Olmsted - in section at Beach 

Park,Ohio - by Hyde.15 

in section on Tinkers Creek, Bedford,Ohio * 17 

Chagrin-Ohio shale problem - facts bearing on and 
sketch - observed in passing westward from 

Bedford to Beach Park, Ohio •••••••• 19,21 

Chagrin-Olmsted contact - in section at Beach 

Park, Ohio - by Hyde **.«**.*.»« 10 

Chattanooga sh.: „ , _ ^ 

in section. Bakers Station, Term#, to Ridge top - 
with Bassler ..*-**•*****«* 1 

contact of Chattanooga and Hew Providence . 
shales at Brooks, Ky* - in generalized Mis- 
sissippian section of Louisville district - 


its -fl914) - verified by Ulrich 



47 


in section at Cumberland Gap* Term* * • • • 49 

in section at Big Stone Gap, Va* - with Butts 


53 


and Mesler 


Chemung - in section at Big Stone Gap, Va# • • • 53 

Cleveland, Ya *j . . 

to Dump Creak - Devono-Mississxppian section • 51 
Cambrian section at.* • • 51 

Cleveland, Chios 

contact of Cleveland and Chagrin at Doan 

Brook...1*2 

in section above railroad bridge on Big 

Creek, South Brooklyn .. 3 

Cleveland sh.: „ 

in contact of Cleveland and Chagrin - Doan 

Brook, Cleveland, Ohio ..1,2 

in section on Tinkers Creek, Bedford, Ohio • 17 

Clinch River - in Devono-Uississippian section, 

Cleveland to Dump Creek, Va. 51 

Clintons 

base of - in section at Cumberland Gap,Tenn# • 49 
in section - elbow of wagon road to Blverton 

and north to Dummy line - with Williard . . 29 

top - in section at old woolen mills. South 
Fork of Powell River, SW* side of Big Stone 

Gap, Ya.39 

in description of vicinity of Bast Big Stone 
(Riverton).37 




























Clinton-Sneedville contact on Horth Fork of Powell 
River above bridge at Big Stone Gap ,Va# - 

with Williard • . ... 31 

Clinton-Sneedville contact on South Fork of Powell 
River 1 mile from schoolhouse at Big Stone 
Gap, Va* - with Williard ••**•*♦*** 

Coral zone (?Onondaga.) - in section east side of 

Powell River, Big Stone Gap,Va* • *»*** Zd 

Corals: - in sketch and description at " Rock, Cut**, 

above Wild Cat sink - like Ononuaga species * 38 

Cumberland Gap, Tenn. - section at ••••••• ^ 

Cumberland Mt* - in section at Cumberland Gap * • 49 

with Ulrich - section on Tinkers Creek, Bed¬ 
ford, Ohio • **•*••* • • • * * * ”4 

with Ulrich - section at Slat© Guw, Ohio * * 60 

Cushing and Hyde: ^ ^ q 

with Ulrich - section on Dover Baj • • • • * 

with Ulrich - section in Bagla Cluf* short 

ravine beside W.E.lTussdorfer* s house * 13^ 

with Ulrich - section on Cahoon Creek • * 11 ? 12 

Cuyahoga, east side of — in facts 1 earing on 
^ Cn&grin-Ohio shale problem •••••••• 

r'lnrnhno'A. «=» Grainier ss in Devono— Mississippi an sec 
Cuya> 1?tn, cStveSandto Dump Creek, Va. . . • • - 51 

? Cuyahoga - in section at Big Stone Gap, Va* ... 53 

Devonian, base of - in section at Cumberland Gap, 

Tenn.. • .. 

Dev ono-Mississippian section - Cleveland to Dump 

Creek, Va.. 51 

Doan Bro ? )c ( , 1 Cl|^|l|nd M 0 ^o e;i 8 ection - ?ontact ^ 

in section, Kamms bridge over Rocky River - * 5 

in facts bearing on Chagrin-Ohio shale problem 
passing westward from Bedford to Beach ^ 

Park, Ohio ..* ' * ^ 

' D0V outcrop in west bank of creek east of — north 

of H.Y.C.& St.L.R.R. • • • • . q 

section on - with Cushing and Hyde. * 

in facts bearing on Chagrin-Ohio shale problem, 
passing westward from Bedford to Beach Park, 

Ohio. 19 

Dumry line at Big Stone Gap: 

north to - elbow of wagon road to Riverton - 

nea? 9 §!e$ # Iifl^°of a ?choahouse--%ke S pr i 
of ... 
































51 

13 


19 

37 


Dump Greek, Va., Cleveland to - Devono-Mississip- 

plan section ***** .. 

Eagle Cliff - section at, in short ravine beside 
Hussdorfer’s house - with Cushing and Hyde . 

in facts bearing on Cleveland-Chagrin shale prob¬ 
lem passing westward from Bedford to Beach 

Park, Ohio. 

East Big Stone (Elverton) - description - with 
Wixliard . . . . . 

Eastwood Is* - in Silurian section in Jefferson 
Co*, Ky. f according to Butts(1914) - verified 
by Ulrich (1914) ***«*»«•*****♦♦ ^5* 

Elverton: 

elbow of wagon road to, and north to Dummy line - 
Big Stone Gap, Va. - section - with Williard . 29 
East Big Stone Gap (Elverton) - description - 

with'Williard *««****•*•*•*** 6* 

Euclid bluestone - in contact, Cleveland and Chagrin, 
Doan Brook, Cleveland, Ohio • ••••••••• 1 

Felseneck - section at John Goetz’s house — same as 

at Hinz’s *.**»****«**«•*••* ^,14 

Fern Glen or Keokuk - in generalized section of His- 
sissippian of Louisville district — by Butts(1914), 
verified by Ulrich (1914) ...**••♦•• ^ 

Fort Payne same as at head of Whit© Creek - in 

section at Hidgetop, 'Term* .. 

G on es ee* 

or lower Portage - in Devono-Mississippia: 
section - Cleveland to Dump Creek, va. 

in section, east side of Powell Diver, Big 

Stone Gap, 7a. 

Goetz, John - home of - Felseneck - section near - 

same as at Hinz’s ... 13,14 

red ss. in section at Beach Park,Ohio (by Hyde)* 

same as at*. 

Grainger: 

= Cuvahoga - in Devono-Mississippian section, 

' Cleveland to Dump Creek, Va... 

in section east side of Powell Diver, Big 
Stone Gap, Va* ... 

Grundv quadrangle — mentioned in Devono—Hississip— 
pian section, Cleveland to Dump Creek, Va. • < 

Hancock Is. - Sneedville and Helderbergian lime¬ 
stones mapped as — in description or vicinity 

of East Big Stone (Elverton). . 

(Harrodsburg) Warsaw - in generalized Llississippian 
section of Louisville district, by Butts(-914) 
verified by Ulrich (1914) •*•••• 
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15 

51 

25 
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37 
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Helderbergian: 

zone I of - New Scotland - section at Big 
Stone Gap, elbow of wagon road to Elverton 
and north to Dummy line - with Williard . . . 29 



deposits - sequence of - at Big Stone Gap . . 36 

apparently all Becraft - not Hew Scotland - 
In sketch and description, hill at Hock 
Cut, and above sink of Wild Cat Creek « . • 38 

and Sneedville limestones - mapped as Hancock 
limestone - in description of" vicinity of 
East Big Stone (Elverton) • ••••••*• 37 

Hinz, W*T* f home of - section in cliff near - same 
measured and published by Prosser in 1903 west 
of Nussdorfer’s house »«»«•***** 13,14 

Huron to Sunbury - Chattanooga, above Chemung - 
section at Big Stone Gap, va. - with Butts 

and Mesler • •••.•*••••••«.. 53 

Huron-0Imsted - possible boundary of - sketch * * 23 
Huron River: 

at Milan - sketch of - probable condition of 
Chagrin-Ohio shale in vicinity of • • • • 21 
exposure along west bank of, near Milan, 

reported on by Xrosser - visited * . » . 23 

Huron shale - in section at Slate Cut, Ohio - 


with Gushing 


Hyde 


15 


section by - Beach Park, Ohio 


with Ulrich and Cushing: 
section at Dover Bay . 
section on Cahoon Creek 


. 9 

11,12 


section in Eagle Cliff, short ravine beside 
Nussdorfer Y s house 

Jefferson County, Ky. - Silurian section in - ac- 
cording to Butts(1914) - verified by Ulrich( 


45 


Kamms ,0hio: 

bridge at, over Rocky River - section . . . 5 

east bluff of Rocky River SW* of - section . 5 

bridge at - mentioned in facts bearing on 

Chagrin-Ohio shale problem ••••••••19 

Kenwood ss« - in generalized Mississippian soction 
of Louisville district by Butts(1914) - veri¬ 
fied by Ulrich (1914).47 

Keokuk or Pern Glen - same as preceding .... 47 

Kindle*s Onondaga - locality of - in section at 

Big Stone Gap, Va.,east side of Powell River . 25 

Kindle* s section(Db.l9iO,T>.39) at curve of Powell 
Valley R.R. ,1JE. of Big' Stone Gap schoolhouse . 41 
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Lake Erie - in section at Cahoon Lake - with Hyde 

and Cushing . ... 11 

Laurel limestone - in section. Bakers Station to 

Ridgetop, ..* * * 

Louisville district - Uississippian generalized sec¬ 
tion of - hy Butts(1914) - verified by Ulrich 

(1914) . . ..* 47 

Maryville Is. - in Cambrian section at Cleveland, 

Va.* *.* J 

Mesler and Butts - with Ulrich - section at Big 

Stone Gap, Va. *»*.*•••****••* 33 

Hosier’s Nos®57,57a,b,an& 59 of collections — in 

section at Big Stone Gap, Va. ••••••*♦ 53 

Milan,Ohio - Huron River at - sketch of probable 

condition of Chagrin-Ohio shale in vicinity of • 21 

exposure near reported on by Prosser - visited^. • 23 
Uississippian - generalised section - of Louisville 
district ~ by Butts(1914) - verified by 

Ulrich (1914) « *.. • • * * 4 ^ 

Mississippian-Devono section - Cleveland to Duinp 

Creek, Va. *. ••••••••••• 51 

Mont SiI^d i ?o M « s 8®fvgr^ n e 8 e °h on -". si 

Newman Is.: „ , T 

in section at Big Stone Cap, Va* * • • • * 

— ste. Genevieve to Tribune = Monte Sana - 
in I)evono-Mississippian section, Cleveland 
to Pump Creek, Va. .. 

New Providence: # ^ 

may be - section. Bakers Station to Ridgetop, 

... • .. 43 

cont ftiles It W B } rSok^ff- a ?n generi¥?z§| 

Mlssissiprian section of Louisville dis¬ 
trict by Butts(1914) - verified by 
. Ulrich '(1914). 47 

New Scotland: ^_ 

or Becraft - in section. Big Stone Gap,Va., 

east side of Powell River.2o 

=s Helderbergian zone I - in section at Big 
Stone Gap, Va., elbow of wagon road to 
Klverton and north to Pumny line .... 2? 

in sketch and description — hill at Rock Cut 

and above sink of Wild Cat Creek .... oo 

New York Central and St.L.R.R. - section in west bank 
of creek north of - east of Pover Bay.” 

Nickle Plate R.R. : q 

in section at Dover Bay. •••••*.? 

in section at Cahoon Creek. . 
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Uussdorfer, W.H* s 

section at Eagle Cliff, in short ravine beside 

home of. xa 

section in gliff west of horn? of -same measured 
and published by Prosser in 1903 . 1» 

Ohio Jn fii S sis8ipT>iaa generalized section of Louis¬ 
ville district by Butts(1914) - verified by 

nlrich (1914) ............... 47 

in section at Karams bridge over Rocky River . 5 

Ohio shale-Chagrin problem - in sketch and facts bear- 
inp* on in passing westward from Bedford to Beach 
Park, Ohio ..13.21 

Olmsted member and shale: 

in section on Big Creek, South Brooklyn, 

Cleveland, 0hi8 - above raixroad bridge * * 3 

in section at Karams bridge over Rocky River * ® 5 
in section at Gaboon Creek •••••••••11*12 

in section at Sagle Cliff - short ravine be- 

side W*H*Hussdorfer’ s house •••••• l* 5 

in section in cliff near Hinz’s house - same 
measured and published by Prosser in 1903 - 

west of Hussdorfer’s house . .. 13 

in section at John Goetz’s house (Felseneck) - 

same as at Hinz’s •••••••••••• 13 f 14 

Olmsted-Chagrin contact - in section at Beach 
Park, Ohio, by Hyde. 15 

in section at Tinkers Creek, Bedford, Ohio - 

with Cushing. 1/ 

Olmsted-Huron - sketch of possible boundary 

of*.*.*.. 


Onondaga: 

of Kindle - locality of - in section at Big 

Stone Gap, Va#, east side of Powell River * 25 
? Onondaga coral zone - in section at Big 

Stone Gap,Va#, east side Powell River . • 25 

species - in sketch and description - hill 
at Rock Cut and above sink of Wild Cat 
Creek...08 


Ordovician and Richmond fossils - in section. 

Bakers Station to Ridgetop, Term.43 

Osgood lft.and sh. - in Silurian section in Jeffer¬ 
son Co*,Ky., according to Butts(1914) - veri¬ 
fied by Ulrich(1914 ).45 

Ostracoda: _ 

in section at Bakers Station to R i dge top, Tenu • 43 

in Silurian section in Jefferson Co«,Ky«, accord¬ 
ing to Butts(1914) - verified by Ulrich 
(1914).45 

























roimsyxvanian - m Devono-Mississippian section, 

Cleveland to Dump Creek, Va#.; 51 

Plants, like Milan, Ohio, species - in section. 

Big Stone Cap, Va.... 53 

Portage,lower, or Genesee - in Devono~Mississip~ 

pian section, Cleveland, to Dump Creek, Va# • . 51 

Porter Creek - in section at Gaboon Creek « • • • 12 

Porter Greek section: 

beds in section at Eagle Cliff like.13 

red ss# in section at John Goetz # s house 
(Felseneck) cf* .............. 14 

red ss* in section at Beach Park,Ohio (by 

Hyde), same as at 15 

Powell River: 

in section at Big Eton© Gap f Ya# ....... 53 

section east side of. Big Stone Gap ..... 25 

South Fork of - in section at Big Stone Gap, 
elbow of wagon road to Elverton and north 

to Durany line.. 29 

North Fork of, above bridge at Big Stone Gap - 
contact of Clinton and Sneedville * . . . 31 

South Fork of - Clintpn-Sneedvill© contact on - 
1 mile from schoolhous© at Big Stone Gap • • 35 

South Fork of, SF# side of Big Stone Gap,Va# - 

section at old woolen mills *..39 


Powell Valley R.R. , curve of, MS# Big Stone Gap 
schoolhouse - Kindle f s section (XJd*1910,p#39) 


Prosser: 

section measured and published by 
same as at Hinz f s nouse - west 


in 1903 is 
of Nussdor- 



fer’s house . ....13,14 

exposure reported by near Milan,Ohio - visited # 23 
Prout Is# - in section at Slate Cut, Ohio .... 23 

Ridgetop - Bakers Station, Term., to - section - 

with Bassler.43 

Ridgetop shales - in section. Bakers Station, Tenn#, 

to Ridgetop. 43 

Richmond and Ordovician fossils - in section. 

Bakers Station, Tcnn#, to Ridgetop ...... 43 

Rochester member - in Clinton-Sneadville contact, 

bank of North Fork of Powell River, above bridge 

at Big Stone Gap, Va.31 

"Rock Cut" : 

in description of East Big Stone (Elverton) . • 37 
sketch and description of hill at, and above 

sink of Fild Cat Creek.38 

Rocky River: 

section at Kamm3 bridge over •••• .5 

section in east bluff of, SW# of Karans .... 5 






































Rocky River cont'd#: 

boundary at Rocky Iiiver bluff same as at Big 

Greek and Roan Brook sections ##•*«** 5 

south of Kaiams bridge - in facts bearing on 

Chagrin-Ohio shale problem #•*****• 19 

Russell: 

in Devono-Mississippian section, Cleveland to 

Bump Greek, Va. .*...-•*•* 51 

in Carribrian section at Cleveland, Va# . * ® . 51 

Rutledge dol# - in Cambrian section at Cleveland, 

51 

Ste# Genevieve to Tribune — Monte Sana Hewman - 
in Devoiio-Mississippian section, Cleveland to 
Bump Creek, Va# «#•*•«..••••... 51 

St# Louis Is# - in Bevono-Mississippian section, 

Cleveland to Bump Creek, V a# •«'••••••• 51 

St# Louis and H*Y.C#R.R# - in section, west bank 

small creek east of Bover Bay and north of * • • 7 

Saluda Is# - in Silurian section in Jefferson Co* f 
Ky., according to Butts(1914) - verified by 
Ulrich(1914).. • . . . 45 

Scolithus ss# - in description of vicinity of East 

Big Stone (Elverton)'•.. . 37 

in section at Big Stone Gap, Va#. elbow of wagon 
road to EXverton and north to Dumpy line . . 29 

Silurian section in Jefferson Co#, Ky#, according 

to Butts(1914) - verified by Ulrich(1914) . # 45 

Slate Cut, Ohio - section at - with Cushing • * . 23 

Sneedsville Is#: 

in section at Big Stone Gap, Va# - elbow of wagon 
road to Elverton and north to Bumny line • 29 

in section at Big Stone Gap, Va# - east side 

of Powell River . # . * !. 25 

basal - in section at old woolen mills, SW# 
side of Big Stone Gap, Va# - South Pork of 
Powell River . 39 

in sketch of He Id erb e rg i an zones at Big Stone 
Gap - west ond of hill 1TB• of sehoolnouse . 35 

and Helderbergian limestones - mapped as Han- 
^Siver^onJ * n descr ^P^ i - on 0f East Big Stone ^ 

Sneedvilie-Clinton contact - on north Fork of Powell 
River, above bridge at Big Stone Gap, Va# . • 31 

on South Pork of Powell River, 1 mile from school- 
house at Big Stone Cfap, Va#. 33 

South Brooklyn, Cleveland, Ohio - section above rail¬ 
road bridge on Big Creek... 3 

Spergen - in generalized Llississippian section of 
Louisville district, according to Butts(1914) - 
verified by Ulrich(1914).. . • 47 
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v , AiULA UiA WU ~ Uilfci* Is UcAIlGOga ■“ IXi SOCtlOH Sr”v/ Big 

S to ne & ap , Ya#*«**<*»* • ••••••••• 53 

Tinkers Creek, Bedford, Ohio - section - with 

Cushing . ... 17 

Tribune, Ste. Genevieve.to — Monte Sana = Newman - 
ih Devono-Mississippian section, Cleveland to 
Dump Creek, Ya# 51 

Waldron sh* - in Silurian section in Jefferson Co«, 
Ky#, according to Butts (1914) - verified by 

Ulrich (1914).* . . . 45 

Warsaw - in section at Bidgetop, Tenn* •••••* 43 

Warsaw (Harrodsburg) - in Ilississippian generalised 
section of Louisville district, by Butts(1914] - 

| verified by Ulrich(1914) .. 47 

Whit© Creek - Port Payne same as at - in section. 

Bakers Station, Tern** to Bidgetop **•««* 43 

Wild Cat Creek - in description of East Big Stone 

(Elvorton) - with Williard * • • ..37 

in description and sketch of hill at Bock Cut and 
above sink of •••••••• •••••••■• 38 

Williards 

and Butts - locality collected from by - in 

section at Cumberland Gap, 'Term*. 49 

with Ulrich - section at Big Stone Gap, elbow 
of wagon road to Elverton and north to 

Dummy line. 29 

with Ulrich - Clinton-Sneedvilie contact on 
North Pork of Powell Biver, above bridge at 

Big Stone Gap, Ya« .. 31 

with Ulrich - Clinton-Sneedvilie contact on 
South Pork of Powell River, 1 mile from 
schoolhous© at Big Stone Gap, Ya. . • . ♦ * 33 

with Ulrich - description of East Big Stone 

(elverton) «•♦••••••••••••• 37 

with Ulrich - section at old woolen mills. 

South Pork of Powell Biver, SV7. side.Big 
Stone Gap, Ya. ..39 

Woolen mills - section at - South Fork of Powell 

Biver, SW^side Big Stone Gap, Va*. 39 
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